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GROWTH of PORTLAND CEMENT INDUSTRY in U. S. 

FROM 1870 TO 1924 







Growth of Portland Cement in America 

A LI 1 ILL over fifty years ago the fiist two Poitland Cement plants in 
1 ^ the United States were established Today theie aie about one hun- 
dred and twenty plants in active opeiation Cement as an essential com- 
modity is now in the fiont rank of domestic manufacture. 

The chart above, .showing the pioduction of Portland Cement in America, 
indicates that cement manufacture has attained an important position in our 
industrial life From 1872 to 1878 the average annual pioduction was 9,000 
barrels, and by 1902 it had lncieastd to 17,230,644. By the end of 1923, as 
shown in the chart, th production had leaped to over 137,000,000 barrels. 

Cement is one of the few materials not destroyed when it is used. Man- 
kind, by endeavoring to create comfort, safety, sanitation, beauty and per- 
• m«mtm e> natjlirityy ^efks; {he use of Portland Cement, and the growth of 
thht materraUw^lhCboOnne to gd yfar*after-y ear. 
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T HE WORD “CONCRETE” refers to 
sand, pebbles, gravel or crushed stone 
or other haid material such as slag, 
hard cinder, broken buck etc , which has 
been thoroughly mixed with Portland Ce- 
ment and water and allowed to haiden. 

Poitland Cement is the most tenacious 
binding material or mortar known. When 
properly mixed with the other matenals 
named, it binds with a grip that makes the 
entire mass as haid and imperishable as if 
it w r ere cut from solid stone. This “manu- 
factured stone ” has rapidly become the 
principal building material, where strength, 
durability, and protection against fiie, water, 
rats, etc., are essential 

As concrete requires, in addition to ce- 
ment, only the most commonplace and easily 
procured materials — sand, stone, and water 
— and is simply made, being meiely mixed 
thoroughly, cast in place, and allowed to re- 
main in forms until the hardening takes 
place, cement construction has a wonderful 
growth Its earliest general use was in great 
engineering undertakings — budges, retain- 
ing walls, sea walls, and the like, but now 7 
that the advantages of cement work have 
become universally recognized, a great list 
of buildings and improvements, ranging from 
such small constructions as fence posts to 
the largest factories and warehouses, are 
being everywhere built “the permanent 
way.” 

Why Cement is Called “Portland” 

“Portland” is merely a generic name, 
such as “wrought” as applied to iion, or 
“Russia” or “sole” as applied to leather. 
The name was applied to this class of cement 



because, w hen Joseph Aspdin, of Leeds, Eng- 
land, discovered in 1824 the method of mak- 
ing the cement, the product had a “fancied 
though really slight resemblance to the 
noted oolitic limestone from the Isle of 
Poitland, on the South coast of England.” 
That oolitic limestone, which by the way is 
used in the London Westminster Cathedral, 
was known as “Portland Stone”; hence it 
seemed natural to give the name “Portland 
Cement” to the new product that made 
stone resembling Portland Stone. 

There are now almost as many different 
brands of Portland cement as there are 
brands of flour or lime. 

Increase in Use of Portland Cement 

Some idea of the w idespread increase in 
the use of Portland Cement may be gained 
from the fact that 8,482.000 barrels were 
manufactured in America in 1900, while the 
present \eailv output is over 137,000,000 
barrels. I he United States at present leads 
all other countries in production, and ce- 
ment is produced at many different points — 
with raw materials that vary according to 
the section of the country. Clay, limestone, 
marl, cement rock, etc., are used. 

How “ALPHA” Cement is Made 

The raw materials for cement-making 
contain lime, silica, alumina and still other 
constituents. 1 hese matenals are excav ated, 
weighed, dried, proportioned with great 
care, and then ground to a fine powder. 

1 his ground raw r material is then subjected 
to an intense heat, over 2700° F., in great 
rotary kilns, until it is “calcined to incipient 
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fusion, — to use the chemist’s teims. The 
clinker formed by this process is again 
ground — this time to an impalpable powdei 
— so that more than three-fourths of it will 
pass a screen containing 40,000 meshes to 
the square inch. 1 his twice-giound and 
thoroughly burned fine powder is Portland 
Cement. 

The best grade of Poitland Cement mixed 
one part cement and two paits standaid sand, 
gives a tensile strength on “standard tests*’ 
of from 350 to 400 pounds in 28 days, which 
is several times the strength of “natuial” 
cement, the strongest moitar material known 
up to the discovery of Poitland Cement. 
Moreover, conciete made of Portland Ce- 
ment continues for months, probably for 
years, to gain stiength. Just how long it 
continues to grow’ stronger is not definitely 
known, but it is sufficient to be assured that 
properly built cement stiuctures aie prac- 
tically’ imperishable. They r stand file, water, 
and wear, eliminate painting and repairing, 
keep interiois cool in summer and warm in 
winter, are attractive and samtaiy. With so 
many advantages, it is scarcely to be won- 
dered at that cement construction is in- 
creasing by leaps and hounds. 

Portland Cement hardens under water 
as well as out of it, hence it is doubly use- 
ful and makes easily possible stiuctures that 
otherwise would present difficult problems. 

“ALPHA” History and Policy 

The brand — ALPHA CEMENT — was 
originally used in 1891 by the Whitaker 
Cement Company at Bonneville, New Jersey, 
now Alpha, New Jersey, when first the 
English Portland Cements and later the 
German Portland Cements were regarded 
as being of the best quality. 

The Alpha Portland Cement Company’, 
a pioneer manufacturer of American Port- 
land Cement, was organized on April 8, 
1895, and two days later a charter was 
granted to the new’ company by the state of 
New Jersey. The newly organized Alpha 
Portland Cement Company, about the mid- 
dle of 1895, acquired the property of the 
Whitaker Cement Company at Alpha, New 
Jersey. The original equipment was two 
40-foot kilns with a yearly output of 100,000 
barrels. 

During the period beginning December 1, 
1895 to November 30, 1896, the first full 
year in which actual records of the produc- 



tion were kept, there were manufactured 
208,544 barrels of ALPHA. CEMENT. The 
original plant at Alpha was incieased by 
1899 to ten kilns 60 feet long with a capacity 
of 2,000 banels daily . In 1901 a second 
plant was built at Alpha which has a capac 
ity of 4,500 barrels daily. The hist of these 
plants has long since become obsolete and 
has been abandoned. 

In 1902 the Maitins Creek Portland Ce- 
ment Company, Martins Creek, Penna., 
which had established a mill on the Delaware 
River about seven miles above Easton, 
Penna , was purchased, and a second laige 
plant at the same point was acquired in 
1905 fiom the National Poitland Cement 
Company, Maitins Cieek, Penna. These 
plants have been so developed that then 
present daily capacities are 4,500 barrels and 
6,500 banels ALPHA CEMENT. 

The plant of the Buckhorn Poitland Ce- 
ment Company at Manheim, W. Va , was 
purchased in 1909 and now has a daily ca- 
pacity of 2,500 barrels. In the latter part 
of 1909, the Catskill Portland Cement Com- 
pany, Catskill, New Yoik, and in 1917 the 
plant of the Thomas Millen Company, 
Jamesville, New Yoik, *were purchased. 
I hese two plants have present daily capa- 
cities of 3,500 barrels and 1,500 barrels of 
ALPHA CEMENT respectively. 

All of these early purchases were confined 
to mills in the east, but in the latter pait of 
1920, three plants in the middle west were 
purchased, namely, I he LaSalle Portland 
Cement Company, LaSalle, Illinois; The 
Burt Portland Cement Company, Bellevue, 
Michigan and The Iionton Portland Cement 
Company, Iionton, Ohio. T hese three plants 
have since been improved and at present the 
LaSalle plant has a daily capacity of 4,500 
barrels; the Bellevue plant a daily capacity 
of 2,500 barrels and the Ironton plant a 
daily capacity of 3,000 barrels. 

In December, 1922, the plant of the Con- 
tinental Portland Cement Company, Con- 
tinental, Missouri, which is just seven miles 
from St. Louis, was acquired. It has been 
enlarged since the purchase and now pio- 
duces 4,500 barrels of ALPHA CEMENT 
dailv. 

With the acquisition of these plants, the 
Alpha Portland Cement Company’ now 
owns ten plants, strategically located with 
respect to distribution and the use of cement 
and serving a territorv extending from the 
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Atlantic Seaboard to the Mississippi River. 
See the map on page 1, showing the loca- 
tion of the ten ALPHA CEMENT mills, 
from its inception, the Alpha Company 
has enjoved a steady growth, both in num- 
ber of plants operated and capital emplo>ed. 

I he Alpha Company has always main- 
tained the policy of manufacturing one grade 
of Portland Cement and to have that of 
such a quality that it would be a credit to 
the Company behind the brand. The annual 
capacity of the Alpha plants has been in- 
creased from 100,000 bairels in 189? to more 
than 12,000,000 barrels — a daily average of 
37,500 barrels at present. Neither sharp 
competition nor zeal for increased output at 
low cost has ever been allowed to lower the 

quality of ALPHA CEMENT. And ALPH A 

service is kept on a par with the high quality 

of ALPHA CEMENT. 

Experience has shown that the policy of 
the Alpha Portland Cement Company is 
correct More and more the discriminating 
buyer shows his appreciation of the product 



of which the standard of quality is invari- 
ably high — that can be depended on whether 
or not the usual tests are applied. 

How to Store Portland Cement 

Portland cement is usually sold in cotton 
or paper bags containing 94 pounds net, con- 
veniently considered as one cubic foot, vol- 
ume measure. Foi the export trade cement 
is packed in barrels or drums. For use on 
larger building operations and in cement 
pioduct factories it is sometimes sold in 
bulk. Cotton bags are used a number of 
times and aie bought back by cement manu- 
facturers and dealers when in good condition, 
thus reducing the package cost to the ce- 
ment user. Bags which have become wet 
aie unsuited for further use as cement con- 
tainers and therefore cannot be returned for 
ciedit 

Cement can be safely stored almost indefi- 
nitely if protected against moisture. With 
good facilities it is fiequently stored for 
many weeks — occasionally several months — 
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without damage to quality. But it must be 
lemembered that cement has a very strong 
affinity for moisture and even though pro- 
tected from direct contact with the latter, 
cement stored where subiected to air cur- 
rents may soon absorb enough moisture 
from the atmosphere to affect its strength 
In oidci to keep it in perfect condition ce- 
ment must be stored wheie it is not only 
dry, but secure fiom diafts as well 

The illustration on page 8 shows a 
cement storage shed which may be built 
either of reinforced cement or of cement 
masonry construction Doors and windows 
should be lestucted in number and size to 
baiely meet absolute lequuements lor move- 
ment in and out and for light They should 
ht tightly and must be kept closed The 
cement floor should be placed on a well 
compacted cinder oi giavel fill at piopei 
grade so that the flooi surface will be about 
one foot above the dnveway level. If it 
is desired to place the floor higher, foi 
convenience in unloading and loading, the 
construction should be caief ully designed 
leinforced wor k The floor ordinarily should 
consist of slabs 6 inches thick, of 1 2 3 

concrete, in order to make it dense Each 
sack of cement occupies about 2 square feet 
of floot area or 1 li cubic feet, volume meas- 
ure in the storehouse. 

If cement is to be stored in a frame build- 
ing, roof and walls should be thoroughly in- 
spected to make sure that t-hey are dry and 
wind-proof. 1 ar paper applied outside and 
inside, is probablv the cheapest dependable 
wall covering. That portion of the floor on 
which the cement is to be stored should be 
stripped and covered with building paper on 
which should be placed an additional thick- 
ness of tongued and grooved flooring. Rooms 
or compartments in the storage building 
should be of moderate size and ceiling height 
not over 10 feet. 

Cement stored for short periods is often 
piled 12 to IS sacks high, alternate courses 
lengthwise and crosswise, to prevent over- 
turning. To prevent caking or “warehouse 
set,” the piles should be limited to seven 
sacks in height if storage is to be for a period 
longer than a few days. Piles of cement to 
be stored over an extended period should be 
covered with paper as a further protection 
from drafts, and should not be placed nearer 
than 1 foot to the side walls. 

“Warehouse set” is merely the caking 



or compacting of the sacked cement when 
heavy loads are packed upon it This is 
remedied by rolling the sacks on the floor 
The presence of lumps which do not break 
up under light tolling indicates permanent 
injury to the cement by the absorption of 
moisture. For important work sacks con- 
taining such lumps should be discarded. 
For unimportant oi mass work sacks con- 
taining lumps may be used after the lattei 
have been screened out. 

Cement cannot be safely stored on the 
giound Even duiing the progtess of con- 
struction woik in which it is being used, 
cement should be piled on board mats, can- 
vas, building papei or similar material If 
piled in the open, tarpaulins sufficient to 
entirely covei the pile must be available for 
use over night and in case of rain 

“How to Stoie Cement” is the title of a 
bulletin published by the Portland Cement 
Association It explains in detail the propei 
methods of stonng cement in sacks and will 
be mailed to you free of chaige upon request 

Laige contractors and others interested 
in the economical handling of cement in 
bulk may receive a copy of the Association’s 
booklet “Bulk Cement” with latest infor- 
mation on the subject 

Returning Cement Sacks 

Cotton cement sacks are one of the few 
containers of common necessities which may 
be returned (if in usable condition), for 
ciedit. When the return feature of the cloth 
sack is considered, it is an extremely econom- 
ical package. As cement sacks aie filled an 
aveiageof about eight times before they be- 
come unht for service, an aveiageof at least 
seven out of every eight sacks received by 
the user can be returned for credit if care- 
fully handled, stored and bundled for safe 
return transit. Ihus, where the user pays a 
sack deposit or service charge of 10 cents 
per sack, if he i etui ns seven out of every 
eight sacks the net cost of the package to 
him is \}/i cents per sack. Moisture ruins 
and tearing greatly damages cloth sacks 
and users should bewaie of both. Cement 
sacks are too costly to use for other pur- 
poses and should always be returned for 
credit as soon as convenient. Paper sacks 
ordinarily cost the user more, but many 
prefer the paper package because it need not 
be preserved aftei use. 
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G OOD cement is necessary to make good 
concrete But Portland Cement, no mat- 
ter how good, cannot make good concrete 
unless mixed with sand, pebbles, broken 
stone or similar materials that are suitable. 

ALPHA CEMENT is uniform, meeting 
the most severe engineering and other speci- 
fication requnements, thus relieving the 
user of any concern in that dnection. 

On the average, cement probably con- 
stitutes about one-fifth of the bulk of con- 
crete The “aggregates” — sand, pebbles, 
gravel or stone —make up the other four- 
fifths For best results these materials must 
be acceptable as regards cleanness, giada- 
tion and durability. In the following tests, 
suggested to determine the qualities of sand 
or gravel it is very important that repre- 
sentative samples be used. If aggregates 
are found to vary quite noticeably in various 
parts of the supply, a number of samples, 
perhaps five or six, should be taken 

Cleanness. Two tests are available for 
determining the cleanness of aggregates. 
The silt test indicates the relative amount 
of harmful fine matter, such as clay and silt, 
which may be present I he colorimetric test 
determines the presence of humus or other 
organic matter w hich is injurious to stiength 
Fortunately these tests are both quite simple 
to understand and to perform. 

The Silt Test. I he relative amount of 
excessively fine material in a sample of ag- 
gregate may be found by placing it in a 
32-ounce giaduated bottle, so that the dry 
material reaches the 14-ounce mark. Water 
is added until watei and aggregate occupy 
the space up to the 28-ounce mark. The 
bottle is then shaken vigorously for one 
minute 1 he sediment is allowed to settle 
until the water is clear If the la>er of sedi- 
ment deposited on the sand is greater than 
one ounce, as indicated by the graduations 
on the bottle, the matenal should be w ashed 
before using in concrete work. 

The Colorimetric Test. Organic impuri- 
ties are even more dangerous to the strength 
of concrete than is excessively fine matter. 
1 he colorimetric test, as developed at the 



Structural Materials Research Laboratory, 
Lewis Institute, and recently adopted by 
the American Society for Testing Materials, 
may be depended upon to indicate the pres- * 
ence of organic matter in the sand, w ith the 
exception of certain rare deposits of lignite. 
Small but harmful quantities of impurities 
aie seldom discovered by r visual inspection. 

The colorimetric test is performed by 
filling a 12-ounce graduated prescription 
bottle to the 4 1 2 -ounce mark with the sand 
to be tested. A 3 per cent solution of sodium 
hydroxide is then added until the volume of 
sand and solution, after shaking, amounts 
to 7 ounces. The contents of the bottle is 
shaken thoroughly and let stand from 12 to 
24 houis If the solution resulting from this 
treatment is colorless, or has a milky or a 
light yellowish color, the sand may be con- 
sidered sufficiently free from organic im- 
punties for any use. If the solution is darker 
than a straw color the sand is unsuited for 
important concrete work such as roads, 
pavements and building construction. If 
the solution appears brownish throughout 
(darker than plate 3 of the accompanying 
chart) it is not suited for any kind of con- 
crete work and should not be used. 

1 he sodium h\droxide (ordinary caustic 
soda) lequired for the solution may be ob- 
tained from any drug store. An ounce of 
sodium hydroxide in stick or pencil form 
dissolved in pure watei will make 32 ounces 
of the 3 per cent solution required for this test. 

Gradation of Materials. Ideally graded 
material for cement work contains particles 
varying in size from fine to the coarsest 
which can be used. Greater strength and 
better wearing qualities are obtained with 
less cement by the use of a preponderance 
of coarse particles, with only sufficient of 
the smaller sizes to fill up the intervening 
spaces, thus obtaining greater density and 
w atertightness and smoother surface texture. 

A given volume of coarse particles has 
less surface area than the same volume of 1 
smaller particles. 1 herefore less cement and 
water paint” is required to coat the sur- 
face of a given volume of coarse particles 




COLORIMETRIC TESTS FOR SANDS 




COLORS OF TREATED SANDS WITH SUGGESTED RANGES OF APPLICATION 









t 



ora 1 





FIS 2 Sand and small si one mixed mth large 




FIS J /Vm ture of goaded stone and sand. 



than is required foi the same volume of fine 
particles A mixture of one pait cement to 
five parts well graded aggregate frequently 
develops greater strength than one part 
cement to three parts of fine sand 

Only occasionally nature has provrded 
gravel properly graded for most efficient use 
in concrete 1 herefore, the practice has been 
well established of screening out the “sand” 
or material finer than inch from the 
“pebbles” or material coarser than ]/± inch, 
so that the two may be recombined in defi- 
nite proportions. Commercial producers of 
these materials furnish sand and pebbles 
screened and washed, as required. 

“Hank run” gravel may be separated 
into “sand” and “pebbles” by shoveling it 
over a screen having meshes Y &- inch apait, 
set at an angle of sixty degrees with the 
ground Owing to the angle at which the 
giavel strikes the screen, and the tendency 
foi even diy sand to clog the corners of the 
screen somew hat, such a screen will be found 
to divide the material at approximately the 
34‘ ,n c'h si/e. for contractors and otheis 
using the screen frequently, the type shown 
in the accompanying illustration is recom- 
mended It consists of large rods with cleai 
spaces 3/g-inch wide between, electrically 
welded to horizontal support rods 

Sand. The coarse graded sand iequired 
for economical use in concrete is not to be 
confused with fine sand used for plastering 
and sand blasting. Not more than 6 pei 
cent of concrete sand should go through a 
100 mesh sieve (having 100 openings to the 
linear inch in each direction) and the gieater 
part of it should be coarser than the 50 
mesh sieve. Crushed stone screenings, if 
free from dust and dirt, will be found about 
equally acceptable with sand of similar grada- 
tion. Screenings almost alw ays contain more 
or less dust, however, and for this reason are 
generally considered inferior to sand. 

Pebbles. Pebbles, or screened gravel as 
commonly known, may be used in as large 



piopoitions as possible without pioducing 
lough or unsightly surfaces oi lack of suffi- 
cient density. Bioken stone of similar grada- 
tion may be used almost inteichangeably 
with screened gravel, but foi most uses the 
latter is pieferred at the same cost, foi its 
smoother woiking qualities. I he laigest size 
pebbles, broken stone or similar matenal 
permitted must not exceed in greatest di- 
mension one-half the thickness of the sec- 
tion in which used 

In very thick walls, such as foundations, 
dams and other massive work, large rock oi 
held stone can be safely used, provided they 
are clean, damp, and so placed as to be en- 
tirelv surrounded by concrete 




Modern type of sand screen which separates damp matenal 
almost as efficiently as that which is thoroughly dry 
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Recommended Mixtures and Maximum Aggregate Sizes 



Alley pavement (one course* 

Alley pavement (base of two course) 

Baeic plastering of walls 

Barn floors, gutters, mangers (one course work) 

Barnyard pavements (one course work) 

Barnyard pavements (base, two course work) 

Barnyard pavements (wearing course, two course work) 

Basement floors — see Floors 

Basement walls and pits (watertight construction) 

Basement walls and piers where watertightness is not essential ... 

Bridge abutments and wing walls 

Building walls above foundation where stucco finish will not be 

applied 

Building walls to be covered with stucco 

Cement building block (backing) 

Cement building block (surfacing) 

Cement brick 

Cisterns. 

Coal pockets 

Columns (reinforced building) 

Culverts 

Dams and small retaining walls 

Dipping vats 

Elevator pits 

Engine foundations 

Facings for concrete products 

Feeding floors — see Floors. 

Fence posts 

Fence posts (when coarse aggregate not used) 

Floors (one course work) 

Floors (base, two course work) 

Floors (wearing course, two course work) 

Floors (wearing courses subject to heavy trucking, as in factories, 

warehouses, loading platforms, etc.) 

Flow’er boxes 

Foundations and footings (heavy) 

Gate posts 

Grain bins, tanks and elevators. 

Hog wallows 

Hot beds % 

Inside finish for tanks, silos, bins and facing for building walls 

below ground where necessary 

Manure pits 

Mass concrete for footings, etc . 

Milk cooling tanks 

Mine timbers 

Ornamental products (backing) 

Ornamental products (surfacing) 

Pickling vats 

Porch floors and steps (backing) 

Reservoire '. 

Retaining walls (small) 

Hoof slabs (reinforced) 

Roads (one course) . 

Roads (base of two course) 

Seale pits 

Seotic tanks 

Sills and lintels without mortar surface 

Silo w'alls 

Stairs and steps (backing) 

Stairs and steps (surfacing) 

Storage tanks for water 

Streets (one course) 

Streets (base of two course) 

Stucco-scratch coat 

Stucco — intermediate and finish coats 

Troughs and watering tanks 

Vats 

Walks (one course work) 

Walks (base, two course work) 

Walks (wearing course, two course work) 

Well linings 



Cement 


Sand 


Pebbles 

or 

Stone 


1 


2 


3 


1 


2 A 


4 


1 


\A 




1 

1 


2 


3 

3 


1 


2 A 


5 


1 


2 


- 


1 


2 


3 


1 


2A 


5 


1 


2A 


5 


1 


2 A 


4 


1 


2 A 


5 


1 


2A 


4 


1 


2^-3 


- 


1 


4 


— 


1 


2 


3 


1 


2A 


4 


1 


2 


3 


1 


2A 


5 


1 


2A 


5 


1 


2A 


4 


1 


2 


3 


1 


2A 


5 


1 


2 A- 3 


- 


1 


2H 


2 


1 


3 


- 


1 


2 


3 


1 


2A 


5 


1 


2 


- 


1 


1 


\A 


1 


2H-3 


- 


1 


3 


r. 


1 


2A 


4 


1 


2A 


4 


1 


2A 


4 


1 


2A 


5 


1 




_ 


1 


2 A 


4 


1 


3 


(i 


1 


2 


3 


1 


2 


3 


1 


2A 


4 


1 


2 A -3 


- 


1 


2 ‘ 


3 


1 


2 


3 


1 


2 


3 


1 


2‘fc 


ft 


1 


2 


3 


1 


2 


3 


1 


2A 


4 


1 


2 A 


4 


1 


. 2 


3 


1 


2 


3 


1 


2A 


4 


1 


2 A 


4 


1 


2 A 


- 


1 


2 


3 


1 


2 


3 


1 


2A 


4 


1 


2A 


- 


1 


3 


— 


1 

j 


2 

2 


3 


1 


2 


3 


1 


2A 


5 


I 


2 


_ 


1 


2 


3 



Maximum 

Size 

of Particles 
in Inches 

3 

3 

* 

1 

l A 



VA 

2 



l M 
i A 
% 
A 
Vs 

1 

\A 

1 

2 



Yi 



l A 



\A 

l 

1H 



1H 

3 

1 

A 

H - 1 

H 

1 

l A 

1 

2 
1 

3 

3 

\A 
l A 
X 
lA 

l 

X 

l A 

3 

3 



Ua 

l A 



* Maximum size must pass through No S screen. 
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Durability of Aggregates. Cement con- 
struction can hardly he stiong if made of 
weak materials. Therefore such soft ma- 
terials as shale, slate, and other rock which 
crumbles, slivers or peels off, should be 
avoided Most gravel will he found depend- 
able, so far as durability is concerned, 
will also giamte, trap rock and most lime- 
stont There is a wide variation in the hard- 
ness of slag, owing to the varying conditions 
under which it is produced Hard and gen- 
erally acceptable slag is available for cement 
work in many localities 

Cinders for Concrete. — Cinders may be 
used where lightness is more desirable than 
strength Cinders are light and porous, and 
are considerably more friable or crumbly 
than the other aggregates Ihe principal 
advantages of cinder concrete are that it is 
a poor conductor of sound and heat, that it 
has lightness, fireproofness, is easily cut and 
sufficiently soft to allow nails to be easily 
driven into it Cinders from plants that 
maintain high temperatures in their furnaces 
are more desirable, as they, as a rule, are 
fused to a clinker and are free from fine 
material. Ashes from anthracite coal or wood 
are undesirable as they do not fuse to a 
clinker, but are reduced to a fine flake-like 
ash and will produce a very weak and brittle 
concrete. Cinder concrete is very frequently 
used for the floors of tall buildings and in the 
manufacture of cement products such as 
building block and buck Cinder aggregates 
absorb moie water in the mixing than do 
gravel or bioken stone Concrete made with 
cindeis is usually placed with minimum ram- 
ming in order not to crush the particles, 
thereby increasing the area to be covered by 
the cement 

Proportioning. Concrete is usually pro- 
portioned by volume For extreme precision 
and economy on laige woik it is usually 
advisable to proportion mixtures under 

ALPHA 

WrukNi 

CEMENT 



1 baft of CEMENT 
(about 1 cu foot 



the guidance of laboratory tests, in which the 
gradation of the aggregates, amount of water 
to be used and other factors are taken into 
consideration. For most cement work, how- 
ever, experiments and practical use have 
proven suitable the arbitrary mixtures indi- 
cated in the table given on page 12. 

I he proportions indicated are to be used 
in measuring by volume. One part cement 
to 2 parts of sand and 3 parts of screened 
gravel (pebbles), for example, may be pro- 
portioned for a “1-sack batch” by taking 
1 sack (which is 1 cubic foot) of cement, 2 
cubic feet of sand and 3 cubic feet of screened 
gravel (pebbles). I he resulting volume, as 
shown in fable 1, page 15, column 6, is 3.9 
cubic feet. Similarly, a 1 sack batch of 
l:2j/£:5 concrete would require 1 sack of 
cement, 2* 2 cubic feet of sand and 5 cubic 
feet of screened gravel (pebbles) or crushed 
stone. The resulting volume would be 5.T 
cubic feet. 

The three right-hand columns of fable 
1 provide information as to the quantities 
of materials necessary for l cubic yard of 
mortar or concrete. Thus, 1 cubic yard of 
1:2:3 concrete will require 7 sacks of cement 
(column 7), 14 cubic feet of sand (column 8) 
and 21 cubic feet of screened gravel (pebbles) 
or crushed stone (column 9). 

Mixing Water 

It is only recently that the influence of 
the amount of mixing water on the strength 
of concrete has been fully understood. Water 
is more than a mere lubricant, as often con- 
sidered. It is the ingredient with which the 
cement reacts. Too little water is as bad as 
too little cement, for a shortage of water in 
the mixture means that some of the cement 
cannot be taken advantage of. Likewise too 
much water is likely to “drown” some of 




Illustration ol a i : 4 mix Note that as the sand merely fills the voids of the stone and the cement fills the voids of 
sand, the seven cubic feet of material make a batch of only a little over 4 cubic feet of concrete. Beginners in cement con- 
struction often err in thinking that the volume of the concrete will equal the total volume of materials used. 
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the cement, greatly reducing its usefulness, 
excessive water often drains off, carrying 
cement with it. It has been definitely proven 
that for every concrete mixture there is a 
certain amount of w ater which gives greatest 
strength; a little more or a little less water 
than this amount results in a considerable 
1 eduction in strength and often in blemished 
surfaces. 

Table 6 is given as a guide to the ap- 
proximate amount of water required for one 
sack batches of various commonly used 
mixtures. Any deviation found in the con- 
sistency or relative plasticity of various 
batches to which identical quantities of 
water have been added may be charged to 
varying amounts of moisture in the aggre- 
gate supply before the measured quantity of 
mixing water is added. See page 17, 4k The 
Slump Test/’ 

How to Figure Amounts of Materials 

The first step in calculating quantities 
is, of course, to figure the total cubic space 
to be occupied by the concrete, which is 
learned by the simple method of reducing 
the dimensions to like units of measure- 
ment; for example, having all dimensions, 
feet or fractions of feet, and multiplying 
breadth and thickness together. For ex- 
ample, if a floor or driveway is to be 30 
feet long by' 12 feet wide and 6 inches 
thick, we have 30 by 12 by equals 180 
cubic feet, which divided by 27, the num- 
ber of cubic feet to the yard, gives 6-2/3 
cubic yards of volume. 

Figuring a Foundation. A foundation 
that is to be 1 foot thick, 10 feet high, 25 
feet wide and 40 feet long would be figured 
as 1 by 10 by 23 equals 230 for the short 
w all and 1 by 10 by 40 equals 400 for the 
long wall. The reason for using 23 as the 
building length of the short wall is that if 
the long wall is figured the full length, its 
thickness will of course lessen the length 
of the short w all one foot at each end. As 
there are two short walls and two long ones, 
the totals of 230 and 400 would be double, 
giving 1260 cubic feet, from which should 
be deducted space occupied by doors and 
windows. 

Amounts of Cement, Sand and Stone. 

1 he simplest rule for mixing a batch of 
concrete is to take the proportions as a 
table of cubic feet. Thus, if the proportion 



is 1 * 2 ^ 2 :5, use 5 cubic feet of stone, 2*4 of 
sand and 1 of cement. 

Table 1 will be found very useful in 
calculating the quantities of sand and 
gravel, or stone, required for a one-bag 
batch of mortar or concrete, and in com- 
puting the volume of the resulting mortar 
or concrete. It will be found equally valu- 
able in finding the quantities of material 
required per cubic yard of concrete. 

It will be observed from Table 1, that 
the volume of finished concrete will over- 
run slightly when the rule is followed of 
using the same number of cubic yards of 
stone as there are cubic y'ards of volume 
in the job to be undertaken. Thus, when 
five yards of stone are used in a 1 : 23^:5 
mixture the table gives the result of 5.4 
yards of finished concrete. This difference 
comes mainly because the amount of sand 
used is slightly in excess of actual voids. 

Example of Use of Table 1 

If 100 cubic yards or 2700 cubic feet of 
volume are to be filled w r ith concrete of a 
1 : 23 / 2:5 mixture, the quantity of cement re- 
quired is found by referring to column 7, 
follow ing it dow r n to the ninth figure from the 
top (in the horizontal 1 : 2 3^:5 line) which 
indicates that 5 sacks of cement are required 
per cubic yard, therefore 500 sacks (125 
barrels) for 100 cubic yards of 1:2J^:5 
concrete. 

Similarly^ by reference to column 8, it is 
found that 12}/£ cubic feet of sand is required 
per yard of concrete, or 1250 cubic feet, 
equal to 46.3 cubic yards, for 100 cubic yards. 
Column 9 is used in the same manner to ob- 
tain the stone required, which is just tw’ice 
the amount of sand, 2500 cubic feet or 92.6 
cubic yards. 

Or, the calculation may be reversed. To 
find the number of one-sack batches required 
for 100 yards of 1:23^:5 concrete follow 
dowrn column 6 to the corresponding hori- 
zontal, indicating that each one sack batch 
of this particular mixture occupies 5.4 cubic 
feet. I hen the number of batches required 
"ill equal 2700 divided by 5.4 or 500. Since 
each batch requires 1 sack, 500 sacks are re- 
quired for the entire work. Columns 3 and 4 
indicate sand and stone required by each 
batch, each figure as given being multi- 
plied by 500. 6 
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♦TABLE 1 

QUANTITIES OF MATERIAL REQUIRED FOR VARIOUS MIXTURES 
OF MORTAR AND CONCRETE 



Quantities ot Materials for 
a One-Sack Batch 


Volume in Cubic Feet of 
a One-Sack Batch 


Mixture 

(1) 


(2) 

Cement 
in Sacks 


(3) 

Sand 
Cu Ft 


(4) 

Pebbles 
or Stone 
Cu Ft 


(5) 

Mortar 


(6) 

Concrete 


1:1'/. 


r 


IX 




1 75 




1:2 


i 


2 




2 1 




1 2»a 


i 


2X 




2 5 




l :3 


i 


3 




2.8 




l 1 IX 


i 


1 


IX 




2 .3 


\ 2 3 


i 


2 


3 




3.9 


1 2 4 


i 


9 


4 




4.5 


12 X 4 


i 


2K 


4 




4.8 


1 2X 5 


i 


2X 


5 




5 4 


1 3:6 




3 


6 




6.4 



Quantities ot Materials for 1 Cu X cl. 
of Oomoactea Mortar or Concrete 



7 

Cement 
in Sacks 


i 

(81 

Sand 
Cu Ft 


(9) 

Pebbles 
or Stone 
Cu Ft 


15H 


23 




12K 


25X 




11 


27 X 




9X 


2 SH 




12 


12 


17^ 


7 


14 


21 


6 


12 


24 


5X 


14 


22M 


5 


12M 


25 


4K 


12X 


25 



TABLE 2 

Ql ANTITIES OF MATERIALS REQl IRED FOR LINEAR FOOT OF CEMENT PAVING FOR THE WIDTHS 
AND THICKNESSES AT SIDES AND CENTER AS SHOWN 



Width 


Thickness 
sSide and Center 
(inches) 


CEMENT 
(bbl ) 


SAND 
cu yd 


Rock or 
cu 


Pebbles 

yd 


(feet) 


12 3 


1 IX :3 


1 2 3 


1 IX 3 


12 3’ 


1 IX 3 


9 

16 


6 7 
6-8 


0* 32 
0 63 


0 35 
0 68 


0 10 
0 19 


0 08 
0 15 


0 14 
0 28 


0 16 
0 30 


18 

20 

24 


& 8 
6 HX 
6 9 


0 71 
0 82 

1 01 


0 77 

0 90 

1 10 


0 21 
0 24 
0.30 


0 17 
0 20 
0 24 


0 32 
0 36 
0 45 


0 34 
0 40 
0 49 



Quantities based on the assumption of 45% voids in the coarse aggiegate 



TABLE 3 

MATERIALS REQl IRFD FOR 100 SQ FT OF SURFACE FOR VARYING 1 HICKNESS 

OF PLASTER 



Proportions 1 1 


1:2 


i 

<N 


1:3 


Thickness 

(in.) 


Cement 

(sacks) 


Sand 
(cu yd ) 


Cement 

(sacks) 


Sand 
(cu yd ) 


Cement 

(sacks) 


Sand 
(cu yd ) 


Cement 

(sacks) 


Sand 
(cu ycl ) 


X 

X 

% 

IK 

\X 

IK 

2 


2 2 

3 0 

4 5 
6 0 
7 5 
9 0 

10 5 
12 0 


1 oooooocc 

i 


.. 1.5 

2 0 

2 9 

3 9 

4 9 

5 9 

6 9 

7 9 


0 11 
0 15 
0 22 
0 29 
0 36 
0 43 
0 50 
0 58 


13 

1 7 

2 5 

3 3 

4 2 

5 1 

6 0 
6 9 


0 12 
0 16 
0 23 
0 31 
0 39 
0 47 
0 56 
0 64 


1.1 

1 .5 

2 2 
3 0 
3.7 
4.5 
5 4 
6.2 


0 13 
0 17 
0 25 
0.33 
0 41 
0 50 
0 60 
0 69 



If hydrated lime is used it should be added in amounts .of from .5 -to ot the cemcnt 
Hair is used in the scratch coat only in amounts ot H bj« h e l to l ^ ck ?h°V?nd 
Thor figures ina\ \ ary 10% in either direction due to the character of the sand 
No allowance is made for waste 



♦Tables 1 to 6 inclusive, on pages 15 anil 16, are intended to cover general concreting practice, 
useful tables art g.ven as follows Maximum Allowable Slump, page , S V^ rt ^ 

Kods, page 27; Materials tor Cement Stucco, page 50, Recommended Coloring Materials, t g 
of Silos, page 87, Dimensions of Septic 1 anks, page Jj>. 



Additional 

Reinforcing 

Dimensions 
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TABLE 4 

materials reqi iRr d for kki sq it or si rface for a \ryi\g thickness 

OF COURSE 



Thickness 


1 in. 






2 in 






4 in. 






5 in 




Mix 


Cement 


Sand 


Stone 


I Cement 


Sand 


Stone 


Cement 


Sand 


Stone 


] Cement 


| Sand 


Stone 


1 2 


3.9 


0 29 




7 9 


0 58 














1 1 1 


4.2 


0 15 


0 15 


8 3 


0 31 


0 31 














1 1 \'A 


3 7 


0 14 


0 20 j 


7.3 


0 27 


0 41 














1 IH:2*A 


2 .6 


0 14 


0 24 


5 1 


0 28 


0 47 














1 1 1 i 3 














9 4 


0 52 


1 04 


117 


0 65 


1 30 


1 2 3 














8 6 


0 64 


0 95 


; io 8 , 


0 80 


1 19 


12 4 














7 4 


0 55 


1 10 


9 3 1 


0 60 


1 37 


1 21^:4 














6 9 


0 64 


1 02 


8 6 | 


o 80 ; 


1 27 


1:21 5 














6 2 


0 57 


1 14 


7 7 


0 72 ! 


1 43 


1 3:6 
















0 58 


1 16 


6 5 


0 73 i 


1 45 



Thick 


ness 


6 in. 


7 in. 


8 in 


9 in 


Mix 


Cement 


Sand 


Stone 


Cement 


Sand 


Stone 


Cement 


Sand 


Stone 


I Cement 1 Sand 


Stone 


1 1^3 
1 2 3 
1 2 4 
1 2M 4 
1 2H 5 
1 3 6 


14 0 
12 9 
11 1 
10 3 
92 
7 9 


0 78 
0 95 
0 82 
0 95 
0 86 
0 87 


1 56 

1 43 
1 64 
1 53 
1 72 
1 74 


16 4 
15 0 
12 9 
12 0 
10 8 
9 2 


0 91 

1 11 

0 96 

1 11 
1 00 
1 02 


1 82 

1 67 
1 92 

1 78 

2 00 
2 03 


18 7 
17 2 
14 8 
13 8 
12 3 
10 5 


1 04 
1 27 
1 10 
1 27 
1 14 
1 16 


2 OS : 

1 90 i 

2 19 , 

2 03 

2 29 1 

2 32 | 


21 1 
i 19 3 
16 7 
15 5 
13 9 
11 S 


1 17 
1 41 
1 23 
1 4.3 
1 29 
1 31 


2 34 
2 14 
2 47 
2 29 
2 57 
2 61 



Note Quantities expressed in the following units 

Cement. . sacks. Sand, cubic \ ards Pebbles or broken Stone cubic \ard>> 



TABLE 5 

MATERIALS REQI IRED I OR 100 SQ FT OF SIDEWALKS AND FLOORS FOR 
\ \RIOlS MIXTURES AND THICKNESS OF COl RSFS 



Thickness 


— 


W earing Course 










Base Course 








of Course 
in Inches 


IIX 


1 


2 




1 2 3 




1 2K 4 


1 2'A 5 




i Cement 


I Sand 


Cement 


Sand 


Cement 


Sand 


Stone* 


| Cement | Sand 


1 Mone ’ 


; Cement 


* Sand 


Stone* 




2 1 


0 1 3 


2 0 


0 15 


















1 », 


1 S 


<i 26 


3.9 


0 29 


















7 3 


0 40 


5.9 


0 43 


















- 


9 6 


0 53 


7 9 


0 58 


















3 










6 5 


n as 


A 71 


5 2 0 48 

69 | 0 64 


0 77 1 








4 










8 6 


0 94 


II rZ 


4 6 


0 43 


0 86 












10 8 
12 9 


n s n 


0 95 

1 19 
1 43 


1 02 1 


6 2 


0 57 


1 14 


(i 










n on 


8 6 0 80 
10 3 | 0 95 ; 


1 27 ! 


7 7 


0 71 


1 43 










u »u 


1 53 ! 


9 2 


0 86 


1 72 



Quantities >i cement are expressed m sirks aggregates in cubic \ 
Mone is used to include screened gravel (pebbles) or broken 



TABLE 6 

VOLl ME or W ATER fO l SE 







Mix 


Approximate Mix as l suall\ 
Expressed 


W ate r Required (Gallons 
per sack of cement) 


Cement 




Volume of 
Aggregate 


Cement 


Aggregate 


Minimum 






— 


after Mixing 


Tine j Coarse 


Maximum 


1 


3 

4 

4H 

5 

6T2 

7*4 


1 

1 

1 

1 

1 


lb i 2 h 

IH ! 3 

L j l i 

3 j 6 


5 

5 h 

6 

7H 

8*4 


oA 

G 

OH 
6H 
7 H 
ah 



remember *1» aye to use the email. -t quant.ty of mii.ng »ater that «.ll produee a workable mix 
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Slump test specimens made w th varying proportions of watei rrorn .9 to 1 show “slumps” ranging irom \' 2 1 ich 
to 7/4 inches The original height of the specimens was 12 inches 



Accurate Control of Consistency 

The Slump Test. While the columns ic- 
feriing to amount of water, in Table 6, 
will be found very useful, a moie exact 
method of detei mining the piopei amount of 
mixing water to use is piovided by the 
“slump” test. It is not difficult to ptifoim 
and lequiies only simple apparatus 

Accompanying lllustiations give dimen- 
sioned plan and views of the small sheet 
metal form and the r ^-inch pointed metal 
lod 21 inches in length, which aie the only 
pieces of apparatus required. The foim, 
w hich is cut from a piece of No. 20 gauge 01 
heavier galvanized sheet metal, makes up in- 
to the shape of the fiustrum of a cone 4 
inches in diametei at the top, 8 inches at 
the bottom and 12 inches high It may he 
made to older quickly in any tin shop. 



Ihe form is filled with concrete to he 
tested, in layers 4 inches deep, each layei 
being rodded exactly 10 times, oi a total of 
30 roddings for the complete filling of the 




- 




Dimensioned sketch tor making pirten tor slump test mold 



Interesting steps in making the slump test Above, care 
fully w th ii iwrng mold fiom the specimen Below, measur- 
ing the slump 
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form. The latter is then lifted off with a 
steady vertical pull, and the settlement of 
the concrete measured. Before the concrete 
“slumps” it has a height of 12 inches, equal 
to that of the form. A slump of from Yl inch 
to an inch indicates what is known as a 
relative consistency of 1 .00, only a little more 
water than necessarv for maximum stiength. 
\ pile of concrete of this consistency can be 
identified ieadily in the accompanying illus- 
tration of slump test specimens. 

Concrete containing 10 per cent less w ater 
(having a relative consistency of .90) has 
scarcely any slump. Concrete containing 10 
per cent more water, with a relative con- 
sistency of 1 25, containing 25 per cent excess 
water, slumps 6 to 7 inches and that with a 
consistency of 1.50 slumps 8 to 10 inches. 
The latest Pi ogress Repoit of the Joint 
Committee on Concrete and Reinforced 
Concrete recommends the following maxi- 
mum slumps: 

Maximum Allowable Slumps 

Mass Concrete 2 inches 

Reinforced Concrete: 

Thin vertical sections 6 inches 

Heavy sections 2 “ 

Thin confined honzontal sections 8 “ 

Roads and Pavements* 

Hand finished 4 inches 

Machine finished 1 “ 

Mortar for floor finish 2 “ 



-Proper consistency for ^rnass ^concrete, 

{ concrete highway payements. etc 

- Th/s range of consistency shoa/d 
he used for cast products, re/nforceo 
concrete \ etc,th/n members reguire 
\the greater amount of water 





, ~W/th this consistency about" 
on e-ha/ f the strength is /ost 



W/th the s/oppy concrete some ^ 
times used /n rood work and m 
building constract/onj two- thirds 
to three-fourths of the possib/e 
strength of the concrete /s /ost- 



70 so too no /so /so i*o / so ieo no /so too too 

Water Used- Figures are percent of Quantify (yns/ng Maximum Strength. 
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It will be observed that, while maximum 
strength from any given mixture can be ob- 
tained only when the relative consistency is 
approximately 1.00, still somewhat varying 
amounts of water are necessary to facilitate 
various methods of handling the concrete. 
When necessarv to use a mix that is too dry, 
put in all the water possible; when necessary 
to employ wet mixtures, cut down the water 
content to as gieat an* extent as possible. 
It is an almost staitling revelation that each 
excess pail of mixing water may decrease the 
strength of concrete as much as if one-fourth 
to one-third of the cement had been left out. 

Mixtures for Tamping and Pressure Pro- 
cesses. Cement block, building tile, brick 
and other products made on heavy tamp- 
ing or pressing machinery, and cement sew r er 
pipe and diain tile made by r a rotary trowel- 
ling 01 piessure (packer head) process, are 
good examples of cases where mixtures 
must contain less water than that indicated 
as the ideal consistency. 

Sufficient watei may and should be used 
in such mixtures, however, so that web 
mai kings appear slightly on the sides of the 
products, indicating that moisture has been 
flushed to the surface in the process. The 
range of consistencies considered as repre- 
senting piesent practice aie indicated on the 
accompanying water curve diagram, from 
which it will be noted that machine-made 
products use 75 to 95 per cent of the quan- 
tity of water lecommended for greatest 
strength. In almost all such 
cases at least 85 per cent of 
the desirable quantity can be 
used with same machine speed, 
nothing additional being re- 
quired except more careful 
w atching to secure uniformity 
of operations. 

Quality of Water. It has 

come to be almost an axiom, 
that w ater fit for concrete must 
be pure enough to drink. While 
this is a good standard, it is 
probably somewhat exagger- 
ated, for no harmful results 
worthy of mention are know n 
to follow the use of any water 
which is reasonably clear and 
free from alkali or commercial 
acid solutions. 
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Cement, sand and pebbles have been turned over together dry, now water w 11 be added and the mass mixed until 

uniform throughout 



Methods of Mixing 

Good concrete can be made by hand 
mixing, but unless laborers are carefully 
watched and instructed as to the best way 
of turning materials, imperfectly mixed 
concrete is likely to result. Machine mixing 
is more dependable, especially in the batch 
type of mixer. These come in almost any 
desired capacity and are relatively low in 
cost. Many cement and building material 
dealers rent such mixers to their cement 
customers, and often farmers loin in groups 
and buy power mixers. 

Mixers of the batch type aie preferable 
since measured materials must be put in 
the drum for each batch, while in the con- 
tinuous type of mixers there is always pos- 
sible some variation in moisture content or 
proportions of materials that may cause the 
concrete to lack uniformity. 

Length of Time in Machine Mixers. 
Often concrete has been mixed for too short 
a period of time. Most mixer manufac- 
turers recommend the number of revolutions 
per minute at which the drum of their 
machines should be revolved for best results. 
Whether mixed by hand or machine, mixing 
should continue until the mixture is of uni- 
form color and consistency. As a general rule, 
no batch of concrete which is machine mixed 
should be removed from the drum until mix- 



ing has continued for at least one minute In 
most cases no mentionable loss of time would 
lesult from mixing each batch two minutes, 
which would give consideiably gieater 
strength to the resulting concrete 

Working Methods in Hand Mixing. Foi 

measuiing materials a bottomless box 01 
frame of 1 or 4 cubic feet capacity should be 
placed on a board, filled to tbe required level, 
and lifted off. Mixing by means of shovel- 
fuls or wheelbarrow loads is uncertain 
A frame that holds 4 cubic feet, should be 
marked on the inside at various levels to in- 
dicate 1, 2 and 3 cubic feet. 

A platfoim 8 by 14 feet made of tongued 
and grooved IV 2 or 2-inch stuff so that tight 
joints will lesult, is necessaiy for hand mixing. 
A. strip nailed aiound the outer edges on three 
sides will prevent the loss of cement that 
might be carried away when adding mixing 
water. Square-pointed shovels are necessary 
for turning the materials on the board. A 
sprinkling can, or hose with nozzle, a watei 
barrel, measuiing box, wheelbarrows, tamp- 
ers, spading tools, a wood float, screen, 
steel trowel and possibly a groover and 
edger, are about all the tools needed. 

In mixing a one-bag batch by hand in 
the porportions of 12 4, first spread out 
the two cubic feet of sand on the board. 
Distribute one bag of cement over the sand 
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as evenly as possible. Then with shovels, 
turn this material thoroughly, first dry 
and then w 7 et, applying the w r ater evenly. 
Now spread this mortar out and place the 
four cubic feet of stone on top. 

The turning process must be resumed 
and continued until the mass is thoroughly 
mixed. It is better to err in the direction 
of turning the material too often than to 
fail to mix well enough. Streaks of ce- 
ment indicate that the mixing is not thor- 
ough. It is better to keep the pile of stone 
wet beforehand, so it will already have 
absoibed some water The method here 
descnbed is not the only way by which 
concrete can be mixed. Where bank-run 
gravel has about the right proportions of 
sand and coaise material and is to be used, 
spread that out on the mixing board and put 
the cement on top. Turn with the shoxel sev- 
eral times diy then sprinkle the material 
thoroughly and continue the turning process 
until the mass has been shoyeled not less 
than four or fi\e times. Shoveling the mixed 
materials into wheelbarrows will answer as 
one turning. \ lake should not be used in 
mixing batches when the coarser material 
has been added as it draws the larger stone 
away fiom the smallei Some use the rake 
to mix the cement with the sand 

Sand and cement should never be 
mixed long before the pebbles and water 
aie added to complete the mixture, be- 
cause all sand contains sufficient moisture 
to stait a setting of the cement which would 
i oh the concrete of some strength. 

It is very necessary in mixing concrete 
that all of the particles of sand be thor- 
oughly coated with a film of neat cement 
and water, and that the resulting mortar 
shall be sufficient to coat thoroughly the 
larger particles of broken stone so that 
the whole mass will be firmly bound to- 
gether. Broken stone, especially some 
limestones, contain a great deal of fine 
dust. This prevents a good bond. 

Placing the Concrete. Immediately after 
mixing the concrete should be placed. 
This suggests where possible to do so, 
the mixing platform, or the mixer, be 
located near the point where concrete is to 
be placed, making it convenient to shovel 
the concrete directly into forms. 

Spading to Secure Density and Good 
Surface. Concrete batches of ideal consist- 
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ency are spaded into place rather than 
tamped. A convenient tool for spading is 
an old garden spade, or a hoe w hich has been 
straightened out so that the blade is in line 
with the handle. Special spading tools are 
also made with perforations in the blades 
which assist to bring the sand-cement mor- 
tar against form faces w hile holding back the 
coarse particles in the concrete and in this 
way produce a smooth surface finish when 
forms have been removed. 

Protection of Fresh Construction. Re- 
gardless of how caiefully the materials for 
anv cement work may have been selected, 
proportioned, mixed and placed, the result- 
ing success or failuie must depend largely 
on whether or not the concrete is protected 
against drying out after it is placed. If 
suitable protection is not afforded, the 
concrete cannot properly “moist cure” and 
instead of hardening, simply dries out as a 
lesult of evaporation of a large portion of 
the mixing water. Cement construction 
which exposes a large surface area to sun 
and wind, such as walks, feeding floors, 
barn-yard pavements, etc., must be pro- 
tected against rapid drying out by a layer 
of some moisture-retaining material. Sand, 
sawdust, hay, straw, old canvas, burlap, 
carpets, or similar covering applied as 
soon as the concrete surface can be cove r ed 
without marling it, accomplishes the pur- 
pose. Such coverings should be kept wet by 
frequent sprinkling for a w 7 eek to ten days. 

\\ hile the abo\e methods of moist curing 
are followed for general construction work, 
very specialized treatment is practiced in 
concrete product factories in order to secure 
rapid hardening under accurately regulated 
conditions of humidity. 1 he most accept- 
able method of curing is to place the new T lv r 
made product in a tight steam chamber 
immediately after molding or casting, gradu- 
ally raising the temperature until 100° to 
125° Fahrenheit has been reached. Moisture 
is provided by pressure fog nozzles or ex- 
haust low” pressure steam to practically 
saturate the atmosphere without causing 
condensation on the contents of the chamber, 
lemperature and humidity are then kept 
constant for from 48 hours to 72 hours, at 
the end of which period curing has been ac- 
complished equal to that usually resulting 
from ten days to three w r eeks* storage in 
moist air at moderate temperatures. 




I N order to use a concrete mixture, 
forms or molds are necessaiy so that the 
mass when hardened will have assumed 
the required shape and foim Foi a numbei 
of classes of cement construction and 
products, such, for instance, as sewers, 
silos, double monolithic budding; walls, 
cement block, brick and tile, theie are 
various types of patented forms and ma- 
chines which permit quite a range of adjust- 
ments to adapt them to various dimensions 
of structures or products for which they are 
designed. Such foims or molds aie almost 
invariably made of metal, sheet steel being 
the material principally used. 

A large part of cement building constiuc- 
tion is, how r ever, done by using wooden 
forms; and as it is raie for any two stiuc- 
tures to be of exactly the same dimensions 
and detail throughout, more or less special 
form w r ork has to be done for each paiticulai 
job. It is possible, however, to design 
wood forms as unit panels, somewhat like 
that shown in Fig. 1, having dimensions of 
2 by 4 feet or 2 by 6 feet or moie, so that the 
forms may be used repeatedly, at least on 
certain parts of any square oi lectangulai 
structure. 

Wood forms are often lined with gal- 
vanized iron or sheet steel to make them 
more durable and to assist in pioducing 
a smooth surface on the finished woik. 

Various kinds of lumber may be used 
for form construction. \\ hen moldings oi 
decorative trim is to be reproduced in con- 
crete, white pine is desirable as it may be 
worked easily r ; but white pine is rathei 
expensive, and being softis not veiv durable. 
Hard woods are also expensive and difficult 
to work. Norway pine and spruce are 
probably used most for form work. 

Contrary to the usual practice in building 
construction, green lumber or lumber which 
is only partly air-dried will keep its shape 



in concicte foims for lectangular constiuc- 
tion bettei than lumbei that is kiln-dned 
If kiln-dned lumbei is used it should be 
thoioughly wet before concrete is placed 
I his is because the lumbei will absoib 
the water fiom the conciete, and if the foims 
aie made tight, as they should be, the 
swelling from absorption will cause the 
forms to buckle or warp Oiling oi gieasing 
the inside of forms before use is recom- 
mended, especially wheie forms are to be 
used repeatedly as it prevents absoiption of 
water and also assists in keeping them in 
shape when not in use 

It is often possible to build foims fiom 
stock lengths of lumber, without cutting 
and thereby wasting mateiial After use, 
forms so built may be carefully taken apait 
and the lumber can be put to other uses. 
A form for column footing, for example, 
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may sometimes be made as shown in 
Fig. 2 without cutting lumber. 

Form lumber should be free from loose 
Knots or other defects and irregularities 
that would be reproduced by the concrete. 
Lumber that is planed on both edges and 
one side is preferable, as it will give a 
smooth surface finish to the concrete. It 
is very essential that lumber for form 
work, where the concrete is to be exposed, 
be of unifoim thickness, as when nailed 
to the studs any inequalities of thickness 
will result in an irregular surface on the 
concrete. As a rule, 1, \]/2 and 2-inch 
lumber is most used. The added cost of 
dressed lumber is more than offset by the 
convenience in handling, working up and 
placing. Tongued-and-grooved lumber is 
often used for form sheathing, although 
what is known as shiplap is better. Lumber 
having slightly beveled edges is preferred 
by many because when it swells the edges 
will mash together enough to result in tight 
joints; this prevents water from leaking 
away and cairying cement with it. 

Usually 2 by 4’s, 2 by 6’s, or in extreme 
cases 2 by 8’s are used as form studs. The 
volume of concrete, or weight that must 
be supported determines the dimensions 
and spacing of form studs. Forms con- 
structed with one-inch sheathing, should 
have studs spaced not more than two feet 
apart, in order to prevent any r bulging of the 
sheathing when subjected to the ramming 
of placing concrete, and its outward pressure 
until hardened. 

Forms must be braced thoroughly when 
set up, and then held the correct distance 
apart by spacers, these being removed just 
before the concrete reaches them. Bolts or 
wire ties may be used to hold forms against 
the spacers and from spreading apart. If 



bolts are used they may be greased before 
concrete is placed so they can be driven 
out of the concrete easily when forms are 
removed. It is best to break the bond of 
the concrete around such bolts within 24 
hours. This may be done by merely tapping 
them with a hammer. Wire ties are gener- 
ally used and are cut when taking down 
forms, all of the wire, except the projecting 
ends, being left in the concrete. Fig. 3 
shows how the forms are tightened against 
spacers by twisting the wire ties. 

When a cement foundation is not to 
enclose a cellar or basement, it will often be 
found that the soil is sufficiently self-sus- 
taining to permit depositing concrete in the 
foundation trench without forms, as in Fig. 4. 
For all work above ground, however, forms 
are required; these may be of such a type as 
that illustrated in Figs. 6 and 7.* 

As many foundations are provided 
with a footing, this may sometimes be 
constructed by omitting to nail sheathing 
boaids on the lower eight or ten inches of 
the form studs as resting in the foundation 
trench, thus allowing the first concrete 
deposited to spiead out and form the footing. 
See Figs. 6 and 7. 




hen the earth wall is sufficiently self-sustaining to 
permit dispensing with an outside form, only the single 
inner form section need be used except when the work has 
reached a point above ground, then, of course, two forms 
(inner and outer) will be required. For example, in Figs. 6 
and 7 the form next to the earth wall could be omitted if 
the ground were firm. 
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As concrete made with oidinary sand, 
gravel or stone weighs fiom 130 to ISO 
pounds per cubic foot, floor and loot toims 
particularly must be designed with a suf- 
ficient factor of safety to prevent them 
from sagging from their own weight as 
well as that of the conciete. Any sagging 
of forms will result in small cracks de- 
veloping while the conciete is haidening, 
and these will gradually widen, pievent- 




ing the construction fiom having the 
desired stiength. Enough biaces, stiuts, 
and studs must be used to pievent forms 
from sagging. Vanous methods of brac- 
ing are shown in Fig. 5 and elsewhere 

Forms should be designed with every 
legard for economy of lumber, and when 
assembling them as few nails as possible 
should be used. In some cases screws and 
clamps used instead of nails will peimit 
removing forms with the least hammering 
and least mjuiy to the fresh concrete 
No very wide boards should be used in 
form construction, from foui to six inches 
being the preferred widths, with eight 
inches as the maximum. Wider boards 





are difficult to keep from warping and 
bulging. 

Forms for floors laid on the ground 
and for walks, should consist of two-inch 
lumber having a width equal to the de- 
sired thickness of the floor or walk and 
should be staked in position. Very few r 
nails if any are needed in forms for walks, 
feeding floors and similar pavements. Stakes 
well driven will hold form boards in proper 
position 

Straight walls and flat floors usually 
requne the simplest types of forms Corners, 
offsets, bends and various kinds of breaks 
or projections from the plain surface, such 
as in columns, beams, cornices, and walls 
with openings and angles increase the cost. 
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With care in taking down foims it is 
possible to use lumber several times, so 
the longer it is in service the less the per- 
centage of original cost to charge to any 
one job. For some classes of work form 
lumber can be used more than ten times. 

Unit Forms. The greatest economy is 
gamed by building forms so that thev can 




he repeatedly used Most people who have 
paid any attention to a contractor at work 
building the foundation of a small house, 
for example, have noticed that he brings 
to the work a set of standard form panels 
and sets them up by bracing or otherwise. 
Such panels represent a convenient form 
unit permitting most lepetition in use. 
Observe f lg 9 1 hese units should be care- 
fully handled and each time thoroughh 
Jtancd when taken down preparatory to 
subsequent use. But few standard panel 
sections are required for example, the 
standaid unit may be 2 bv 4 feet. Supple- 
mental sections may be 2 by 2 feet, 1 by 2 
feet and 1 by 4 feet. A little experience 
in setting up such forms gained by using 
them once or twice, will indicate how T many 
of the smaller sized panels may be profitably 
piovided and kept on hand to permit 
closing up stretches of wall of different 
lengths. I he principal precaution to take 
in making such panels is to see that the 
frame studs on which the sheathing is 
nailed or screwed are cut up and assembled 
with such precision that the bolt holes for 
bolts used in assembling sections shall ex- 
actly coincide no matter how T the form 



panel may be turned, thus making it possible 
to set up forms true to line. 

Miscellaneous Pointers on Forms and 
Their Use. Concrete will not stick to forms 
that are oiled each time before use with a 
mixture of boiled linseed oil and kerosene, 
equal parts of each, but if not so oiled they 
should at least be thoroughly wetted 
down. They should be carefully cleaned 
of all particles of adhering concrete after 
removal and be wet down immediately 
before again placing concrete in them. 

Forms foi the ordinary types of square 
or rectangular stock watering troughs, hog 
feeding troughs (Fig. 8), and manure pits 
are all of a simple type, and when the 
earth is firm enough to be self-sustaining 
only an inside foim will be necessary. 
Otherwise, form construction simply 
amounts to one frame within another; that 
is, two bottomless boxes of different sizes, 
one set inside of the other. Forms for square 
or rectangular tanks that aie to be built 
above ground should provide for a batter or 
slope on the inside of the structure so 
that the expansion from freezing water 
will be spent upward instead of against 
the tank sides, Tig. 8 illustrates this. For 
such tanks as cisterns, which are usually 
placed wholly underground, of course a 




form is needed for the cement roof or 
cover slab. 1 his is in the nature of a floor 
supported by studs. 

There is no possibility of stating with 
precision the time when forms may safely 
be removed from any piece of construction. 
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This vaiies entiiely with weathet conditions 
and the mass of concrete. Whenever the 
structure is one which need suppoit no 
weight but its own, such as a building wall 
of medium dimensions, all above giound, 
forms can sometimes be removed in three 
or four days. There is no advantage, 
however, in lemoving forms too early 
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because the forms afford desirable pio- 
tection to the concrete in pi eventing it 
from drying out duiing the first few days 
Forms for heavy arches, for floois suppoited 
above ground and roofs, must all be left in 
place from ten days to two, three or four 
weeks. It is a wise plan to leave forms in 
place a few days longei than may seem 
absolutely necessary, iust to be on the safe 
side. Such a precaution often maiks the 
difference between failure and success. 

Reinforced Cement Construction 
Materials to Use 

“ Reinforcing” is the name given to the 
practice of embedding steel in conciete, 
to increase its strength against tension, 
or forces that tend to pull it apait Con- 
crete, like many building stones, is strong 
in compression; that is, in bearing loads 
which are placed directly upon it, but is 
relatively weak in tension, that is, in re- 
sisting forces which tend to pull it apart. 

The materials usually employed to re- 
inforce concrete are steel rods of v arious 
forms, and woven mesh fabric similar to 
some of the common types of wire fencing. 
The reason for this is that specification 
requirements governing the practice of re- 
inforcing concrete call for steel that possesses 
certain chemical and other qualities. Per- 
haps by far the commonest kind of rein- 
forcing used is plain round or square or 
twisted square bars. 



While it is possible to use old barbed 
wire and other waste materials to reinforce 
concrete, there are many difficulties and 
unceitainties attending their use This is 
particularly true of barbed wire. The 
material is very difficult to place and to keep 
in proper place while depositing concrete, 
and unless reinforcing is placed and held in 
correct position while concrete is being 
deposited, a great deal of its possible 
effectiveness is lost Barbed wire and 
other fencing is purposely manufactured 
so it will stretch, an essential for fencing 
purposes which makes it less reliable as 
• a reinforcing material 
y If wires are to be substituted for the 
steel rods recommended, then one should 
be certain that the quantity of wires 
used equals in cross-sectional area the 
amount of rods for which substituted. 
The same holds true of using mesh 
fabric in place of rods Mesh fabric is gen- 
erally used instead of rods for floor, roof 
and pavement reinforcing. 
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Fig ii — R einforcing bars as placed in cement walls 

On cement work that has been the 
sub|ect of engineenng design only one 
general grade of reinforcing steel is con- 
sidered This can be obtained from any 
of the steel companies or through local 
building materal dealers. 
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Without going into details as to the 
physical and chemical properties of steel, 
it is sufficient to say that steel varies 
greatly in character; some stretches and 
bends easily while other kinds are stiff and 
brittle. This should lead one to realize that 
not all steel is equally well suited for lein- 
forcing cement work. 

Regaidless of whethei plain lound or 
square, twisted-square 01 deformed bars 
are used, the steel should meet what are 
known as the “Standard Specifications for 
Steel Reinfoicing Bars,” of the American 
Society foi Testing Materials. Practically 
all of the steel companies manufacture 
leinforcing steel that meets these speci- 
fications. 

In estimating for ieinforcing steel it is 
best to mciease the estimate by 10 per 
cent over the actual amount calculated foi, 
to cover shoitage resulting fiom cutting. 

Reinforcing steel not only strengthens 
concrete against tension but in many 
cases makes possible the attainment of a 
required stiength in a structuie with con- 
siderable economy of concrete. It also 
serves to prevent cracks that may otherwise 
result from expansion and contraction 
under temperature changes. The principal 
reason for using steel instead of othei 
metals is that the latio of expansion of steel 
under temperature changes is so nearly 
like that of concrete that the two expand 
in a practically equal degree; therefoie, 
there is no “breaking of bond” between the 
conciete and steel. 

Reinforcing is particulaily necessary in 
tanks or troughs, where freezing is likely 
to increase pressure. Foundations rarely 
need reinfoicing. Building walls above 
ground usually do. Note Fig. 11. 

The subject of leinforced concrete is a 
technical one and cannot be touched upon 
from the standpoint of design. Reinforcing 
for any structure should not be chosen by 
guess, although it is possible to specify in 
an offhand way safe practice for small 
structures such as the usual barnyard 
watering tanks or troughs, feeding-troughs, 
etc. Usually r ^-inch or inch rods are 
used in tanks that are not greater than 
2 by 8 feet inside dimensions, and are 
spaced from 6 to 12 inches center to center, 
both vertically and horizontally throughout 
the structure. See Fig. 10. 

In reinforcing cement construction the 



quantity of steel lequired in a structure may 
vary from 3^2 to perhaps 1 per cent of the 
cross-sectional area of the concrete. Col- 
umns and beams under excessive loads 
require as much as 4 per cent or more of 
steel. These figures are of course only 
general and may vary considerably in 
individual cases. 

Steel used for concrete reinforcement 
should be free from rust in the form of 
loose scale that would prevent the con- 
crete fiom bonding properly with it. To 
be safe it should be brushed wfith a wire 
brush. Sometimes it is necessary to put 
the metal in a pickling bath, usually made 
by combining one part sulphuric acid and 
five or six parts of water, and left there 
long enough to remove the rust. The rods 
should be thoroughly washed in clean 
watei to prevent any further action on the 
steel. 

1 heie aie a number of patented types 
of deformed sheet metal marketed under 
various propnetary names used particu- 
laily in floor, roof-slab and partition con- 
struction, which in some cases serve as 
forms as well as reinforcing. 
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Before depositing concrete all rein- 
forcing rods should be fixed in proper 
position so they will not become displaced 
while placing concrete. 1 his is particu- 
larly important for construction that must 
be fire-safe, since it is necessary that the 
metal have the benefit of a certain amount 
of concrete covering, not only to prevent 
the steel from being exposed but to insure 
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effective bond. Reinforcing rods in such 
a structure as a tank, a silo or a cistern, 
for instance, should be wired together where 
verticals and horizontals cioss. 

In splicing reinforcing it should be 
lapped from 50 to 60 times its diameter. 
This method of joining is more effective 
as a rule than bending ends and hooking 
them together, since theie is certain to be 
some slack where rods are so hooked, and 
if a strain is brought upon the concrete at 
such a place in the structure then the 
leinforcing is not effective in resisting 
tension. A l^-inch rod should, theiefoie, 
be lapped with the rod which it joins not 
less than 12 and pieferably 15 inches. 
Rods should be bound fiimly together 
with wire wound around the lap. Patented 
“collar” clamps are also used All iods 
used in beams and in floor and root slabs 
should have the ends tinned to an L-shaped 
loop or hook to foim an anchoi in the con- 
ciete. There should be at least 1 inch 



of concrete between the rods and the 
forms and never less than 2 inches between 
paiallel rods. 

When bending iods, bends should be 
made slowly Force applied to the cold 
bar suddenly is quite likely to break it 
at the point of bending Examine all 
bends and angles after made for cracks 
so as to detect any imperfections before 
placing the steel in the concrete Rein- 
forcing iods that are left piojecting out of 
newly deposited concrete for the purpose 
of splicing other rods to them when work 
may be resumed should be protected 
against being struck or jailed, thus breaking 
the bond between the steel and the con- 
ciete. Reinforced concrete failures have 
resulted from the metal becoming mis- 
placed while placing concrete It is, there- 
fore, essential that steel be placed exactly 
as called for in the plans. Note Fig. 12, 
illustrating correct and incorrect placing of 
reinforcement. 
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AREAS OF ROUND AND SQUARE 
REINFORCING RODS 
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Cement bird bath of simple constructor 



Use of cement in making flowe beds 







A GREAT deal of cement work can be 
undertaken as well in winter as at 
other seasons. Indeed there is often more 
time and lower labor cost in winter than 
during the summer. Posts, drain pipes, 
rollers, slabs, watering troughs, tanks, 
floors, etc., can be completed indoors, 
and — w T ith the exception of floors — the 
finished w 7 ork can be put into place outside 
later. Such work can be done in barns, 
sheds, basements, etc. 

AH winter cement work must be done 
with extreme care. There must be es- 
tablished, through artificial means, the 
conditions that make for good work dur- 
ing favorable seasons of the year. For very 
large undertakings considerable equipment 
is necessary. For small jobs and moderately 
cold weather the equipment is simple and 
inexpensive. 

I here are various methods of protect- 
ing cement work in freezing weather . These 
include the heating of the materials and 
water to a temperature not higher than 
14^° F., and protection of the concrete 
until it is no longer in danger of disinte- 
gration through the action of frost 



Protective methods are usually applied 
piogressivelv as the weather gets colder. 
Cement work hardens slowly at tempera- 
tuies under 40° and in most climates there 
may be danger of freezing during the night 
even when the thermometer registers around 
40° during the day. Therefore it is con- 
sidered good practice to commence cold 
weather treatment at this temperature, not 
only as a piecautionary measure, but also to 
hasten hardening 




Protecting newly laid walk with building piper and straw 




Heating water and aggregates 



Heating of the aggregates and suitable 
blanketing of the cement woik after placing 
aie the first treatments to be applied, and 
they are often entirely sufficient even when 
the temperature is as low as 20° Fahrenheit. 
The simplest type of heater consists of a 
section of old metal pipe or culvert inside 
which a wood fire is built, with the aggre- 
gate piled over it. Piles of sand and screened 
gravel should be kept separate and turned 
occasionally to make sure that the materials 
aie thoroughly heated all through. Where 
live steam is available, a large steam coil 
oi gnd may be laid down on a floor and the 
mateiial piled on it, the pile often being 
covered with a canvas to prevent heat from 
escaping. 

Methods of covering the concrete after 
placing vary according to the nature of the 
construction. Foundations are protected 









somewhat by the forms, and requne only a 
covering of canvas or heavy papei, often 
blanketed with straw. Building paper 
covered with two or three inches of manuie 
makes a very effective covering. This lattei 
method is commonly used for walks and 
driveways, and as it should be applied im- 
mediately to be most effective, the papei 
should be supported on wooden stnps onlv 
high enough above the concrete to pi event 
touching. 

Protection for exposed walls and similar 
work above grade is more difficult. Canvas 
coveiing is placed around the work, being 
carefully joined together to prevent “fiost 
bites” in small exposed spots Chaicoal oi 
coke stoves are placed within buildings oi 
enclosures where practical, iadiators being 
substituted wheie steam may be had. 
Radiators are often placed on the outei 
surface of the wall, under the canvas In 
the building of tanks, bins and other un- 
roofed structures, it is particularly important 
that a canvas oi other covering be placed 
over the top to prevent the dissipation of 
heat. 

If concreting is to be done at sustained 
temperatures below freezing, mixing water 
also should be heated. If theie is no steam 
boiler on the job peihaps the most efficient 
method of heating watei is in laige lion 
kettles over open fires. When steam is 
available, a steam pipe is usually exhausted 
in the water barrel. If theie is lunning 
water but no steam, the w ater pipe may be 
connected to a heating coil made of a long 
pipe and return pipe which may be run 
through the aggregate heater. Water may 
be used at practically boiling temperatuies 

In extremelv cold weather it usually 




An old steam boiler used to heat mixing water 




A combined salamander and water heater 



becomes expedient not only to heat the 
aggregates and the water, but also to intro- 
duce heat into the mixer dium in order to 
prevent loss of heat there. The openings 
in the drum are fitted with canvas flaps and 
a steam pipe exhausted within, or the drum 
heated by a patented heater constiucted on 
the pnnciple of a blow torch, using kerosene 
fuel It is always wise to locate the equip- 
ment wheie piotected from cold winds and 
stoims as far as possible and also as con- 
venient as may be to the points at which the 
concrete will be deposited 

Little benefit is derived from heating of 
the cement and under no circumstances 
should any reliance be placed on the heat 
geneiated by the cement in haidenmg, as 
some have wrongly advocated A small 
amount of heat is given off in the reaction 
between the cement and the w ater, but it is 
too small to be of any assistance in the pio- 
tection of conciete against freezing 

Common salt has been advocated and 
occasionally used in the mixing watei to 
lower the fieezing point This piactice is 
not lecommended because sufficient salt to 
lower the freezing point moie than foui oi 
five degrees cannot be used without fear of 
leducing the strength of the conciete, at the 
same time greatly increasing the possibilities 
of efflorescence, a chalky white deposit 
sometimes seen on masonry surfaces At 
best salt only loweis the fieezing point of 
water and does nothing to mciease the very 
slow late of hardening at these temperatures 
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Calcium chloride is used with better success, 
but its use should be carefully prescribed for 
each particular case. Four pounds of cal- 
cium chloride to the sack of cement is the 
limit recommended under any circumstances, 
as greater quantities affect strength adversely 
and may cause efflorescence. 

In order to do cement work in winter it 
is usually necessary to procure the sand and 
gravel 01 stone in advance, before the pits 
or other souices of supply become fiozen up 
Materials stored for winter use in concrete 
should be piotected against moistuie and in 
cement pioducts plants are sometimes 
placed in laige steam heated bins to facili- 
tate handling and make sure all frost has 
been lemoved before using. Where necessary 
to store aggregates out in the open, heaters 01 
steam pipes are often placed under or in 
the pile so that these may be utilized to 
thaw and heat the material when needed. 



F i reproofing 



No other stiuctural material has given 
such a good account of itself when ex- 
posed to seveie hie tests as concrete. It will 
not bum and is a slow conductor of heat. 

Scarcity of timber in large sizes has 
resulted in a rapid advance in price of 
such material within late years and this 
has brought about a situation whereby 
absolutely fiie-safe cement buildings can be 
built for the same cost or at least little 
greater cost than required for buildings that 
aie thoioughly combustible. 

Protection of Reinforcement. In all 

fueproof construction it is very’ necessary 
that reinforcing be held in proper position 
while conciete is placed so the steel will 
ha\e a sufficient protective covering to 
prevent heat fiom warping or melting it. 
As a general rule leinforcing steel in floor 
slabs should be piotected by not less than 
a 1-inch covering of concrete, in beams 
by not less than l 1 ^ inches, and in col- 
umns by not less than 2 inches. 

Chimney Work. Concrete is used largely 
and very successfully in chimney construc- 
tion, fiom the lequirements of the smallest 
cottage to those of the great smelters in the 
west employing stacks two or three hundred 
feet high. Unlined concrete chimneys have 



been successfully used where the tempera- 
ture of the gases entering the chimney is 
1000 degrees F ahrenheit or over. Even under 
continued exposure to the high temperatures 
of unusually hot fires, the surface of the 
concrete to a depth not exceeding a fraction 
of an inch may be partially calcined or 
reduced to a substance resembling unslaked 
lime. This thin layer of calcined concrete 
on the exposed surface transmits heat very 
slowly and therefore forms an efficient pro- 
tection for the remainder of the mass, 
which is not heated to a sufficient degree to 
cause the slightest injury. 

Concrete chimneys which are cast in place 
should not be exposed to any considerable 
heat, such as that fiom a large furnace or 
boiler, until 30 days old. This limitation 
should be observed in order to insure time 
for the concrete to cure thoroughly before it 
is exposed to the drying action which might 
evaporate off* the w ater of crystallization. 

Since it is necessary to reinforce con- 
crete chimne\s cast in place, using designs 
prepaied by competent engineers, it is 
usually easier to build chimneys for resi- 
dences, garages and moderate sized com- 
mercial buildings of precast cement units, 
such as ordinary building blocks or special 
chimney blocks. See page 38. These are 
carefully laid in 1.3 cement and sand mortar 
with inside joints pointed flush and trow- 
elled smooth. Never lay chimney construc- 
tion in lime mortar. If first class cement 
blocks are used and carefully laid, it will be 
unnecessary to use flue lining for the chim- 
neys of ordinary dw-ellings where tempera- 
tures are moderate as compared with those 
which come from commercially operated 
boilers. Flue lining costs very little, how- 
ever, and may be considered as safe and 
sane insurance by those w ho may doubt the 
efficiency of unlined flues. 

In the past, masonry chimneys for small 
residences occasionally have been supported 
on timber wall brackets. Experience has 
shown this practice to be exceedingly dan- 
gerous and it should never be followed. 
Chimneys should rest on ample supports of 
cement construction, f or the bearing capac- 
ity various soils see paragraphs under 
foundations for Small Buildings, ” page 69. 
footings for chimneys should go down to 
h™ ground well compacted, and if exposed 
they must go below the line of maximum 
frost penetration. 
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Making Concrete Watertight 




I Joining Each Day’s Work. Leaks in 
tanks, troughs, cisterns and similar struc- 
tures sometimes result from the fact that 
A no precautions were taken to ioin correctly 
the concreting of different days’ work. When 
concreting is stopped the surface in the forms 
should be left rough so that theie will be an 
opportunity for the concrete placed the fol- 
lowing day to bond to the old concrete. The 
surface should be well washed, and painted 
with a cement grout paint mixed to the 
consistency of cream, applied immediately 
before placing new concrete. Some con- 
tractors when discontinuing w oik on tanks, 
silos and troughs, embed a 6 or 8-inch stiip 
of tin or thin stovepipe lion into the con- 
crete, leaving half of it to project in the 
concrete to be deposited the next day, also 
painting the surface with a cement grout 
paint immediately preceding the placing of 
fresh concrete. 

Density by Proper Grading of Aggre- 
gates. Concrete may be made so dense that 
it will resist the passage of water even undei 
very’ high pressure, or so poious as to consti- 
tute a good filter. Wateitightness depends 
primarily’ upon giadation of the paiticles, 

* plasticity or “workability” of the mass and 
upon the proportion of cement used. 

The fact that porous concrete has been 
made occasionally where watertight con- 
crete w T as desired has led to the maiketing 
of various compounds intended to increase 
the w T atertightness of conciete. \\ hile man\ , 
if not all of these compounds accomplish 
temporarily at least the purpose intended, 
none of them are essential to secuiing 
watertight construction. Some of these prep- 
arations are of questionable composition, 
and few if any of them have been in use 
long enough to prove that the results ob- 
tained by their use are permanent. I he use 
of these “guaranteed” compounds is dan- 
gerous in that it is likely to encourage care- 
less proportioning and mixing as unnecessaiv 
when the “preparation” is to be added. 

If reasonably well graded materials aie 
used, a 1:2:4 or 1:23/4 :4 mixture will keep 
out water unless the latter is under pressure. 
If a “head” or pressure of water is to be 



resisted, a 1 2 3 mixture is recommended, 
or a 1 lYi mixture of cement and sand may 
be used if screened gravel or stone are un- 
available, or conditions such that the use of 
these coarsei particles is impracticable. 

Piopoitioning conciete for water-tight- 
ness, hence for maximum density, depends 
upon obtaining in the mixture enough sand 
to fill the open spaces between the particles 
of large aggregate, and sufficient cement 
to fill the open spaces which remain in the 
combined sand and pebbles or stone. 

Hydrated lime, sometimes added to 
concrete mixtures, acts only as a void filler. 
The danger in it is that too much lime may 
be used, affecting the strength of the con- 
crete and sometimes causing efflorescence, a 
white, chalky, deposit on the suiface. A little 
additional cement, without the lime, would 
serve the same purpose without the dangers 

Amount of Water. In older to get the 
most favorable plasticity oi condition of 
workability, in which the paiticles can be 
thoioughly mixed and manipulated without 
any sepaiation of the coarse from the fine, 
only sufficient water should be used to give 
normal consistency (as explained on page 13) 
in which condition the concrete will slump 
slightly in a pile, will be quite mobile and 
easily handled in foims oi molds, moistuie 
appealing on the suiface undei light tamping 

If d ryei mixtures aie used they must be 
compacted by heavy tamping oi the appli- 
cation of dnect piessuie, which pioduce 
results comparable with light tamping of 
moie plastic mixtures 
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Building a Watertight Tank or 
Cistern 

1. Secure a good design, study and follow 
it closely. 

2. If the tank will be built below r ground 
(as cistern, septic or water supply 
tank) excavation must be carried below 
frost penetration. There should be no 
water in the excavation when concrete 
is placed. If ground w ater flows into 
the excavation it must be diverted to 
a deep hole or sump from which it can 
be pumped or bailed out, in order to 
prevent water pressure on newly 
placed concrete. 

3 Use forms and a method of building 
which will permit placing all of the 
concrete at one time 

4. Be sure to use the mixture recom- 
mended for the purpose in the table 
on page 12 

5 Use just sufficient watei to produce a 
quaking mix, so that moisture will 
flush to the surface under spading and 
light tamping. 

6 First place concrete for half of the 
floor thickness, then place the rein- 
forcing in position accurately, then 
complete concreting before the ma- 
terial previously placed has had a 
chance to harden. 

7 Remove the forms caiefully as soon 
as practicable. In modeiate weather 
they usually may be removed at the 
end of two days, pockets and holes 
filled with mortar and the surfaces 
scrubbed or painted with a creamv 
1 '3 mixtuie of cement and water. 

8 Cure carefully, keeping all surfaces 
moist for at least one week. 

To Make a Basement Watertight, Using 
Monolithic Concrete Placed 
in Forms 

1. It is desirable that the work be under- 
taken m dry season as w r ater pressure 
on newly completed walls is more 
likely to be avoided. 

2. Place forms securely after making sure 
that footings will rest on firm, well- 
compacted soil below T frost penetra- 
tion. 



3. If possible place concrete from foot- 
ings to grade level at one continuous 
operation using just enough water so 
that moisture will flush to the surface 
under light tamping and spading. If 
necessary to discontinue operations 
with basement wall partly completed 
fill the forms all around to the same 
level, leaving the surface of the con- 
crete rough and covered to protect it 
against drying out or becoming dirty. 
Scrub the upper surface of the wall 
with a cement and w r ater wash just 
before resuming the placing of con- 
crete upon it. 

4. Remove the forms as soon as practic- 
able, and while the surface is still 
damp, fill up all holes or blemishes 
with mortar — 1 part cement to 2 3^2 
parts sand — made from the same 
material as used in the wall. Then 
scrub the surface inside and outside 
w ith a cement and water wash, of the 
consistency of thick cream. 

5. Sprinkle the surfaces to prevent them 
from dry ing out for at least one week. 

6. Place the basement floor as indicated 
in the sketch. 

7. Place drain tile around w 7 all as shown 
and run it to a suitable outlet, unless 
soil is high and well diained. Place 
8 inch to a foot of crushed stone or 
gravel over and around the tile. 

8. In addition to the cement and w 7 ater 
wash, surfaces are sometimes mopped 
with hot tar or a suitable asphaltic 
preparation, as well. For this treat- 
ment the surface of the walls must be 
absolutely dry', for these substances 
adhere only imperfectly to damp sur- 
faces. The material should be applied 
as hot as possible, special care being 
taken that every minute area in the 
entire surface is entirely covered. 

9. In filling up excavation place backfill 
to a depth of about 12 inches and then 
tamp it until compact, adding water 
if required. Continue placing backfill 
in this manner until grade is reached, 
sloping the surface of the fill away 
from the house. After two w r eeks 
-t erva l, tamp the surface again, to 
fill any pockets remaining after previ- 
ous tamping. 
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To Make a Watertight Basement Using 
Cement Block or Cement Tile 
Foundation Walls 

1. With footing still damp, place first 
course of block in bed of 1 3 cement 
and sand mortar sufficiently deep to 
properly seat each block and level the 
course. Lay succeeding courses using 
plenty of mortar to provide maximum 
bedding area and buttering both ends 
of every block Fill and strike all 
joints flush outside and inside. 

2 Apply a coat of 1 2*/2 or 1 3 ce- 
ment and sand mortar, washing over 
the surface with a calcimine brush 
while still soft 

Laying of the floor and drain tile 
and placing of the backfill aie done 
in the same manner as for monolithic 
cement foundations. Inside of wall 
below grade may be plastered with 
cement moitar in the same manner 
as the exterior suiface, if desired. In 
cases where it is impossible to plaster 
the exterior of the wall, similar coat 
on the interior may be used. 




Waterproof Repair Methods 

It is usually much easier to make con- 
crete watertight bv the use of good practice 
in the process of manufacture than it is to 
employ methods later to stop the passage 
of moisture already begun. However, a 
numbei of successful waterproofing repair 
methods aie available, the choice between 
them being dependent upon the nature of 
each particular job 

Sodium silicate (ordinary water glass) or 
preparations containing it, are frequently 
found useful in sealing porous concrete as a 
means of stopping seepage. A solution made 
up of 1 part sodium silicate to 3 to 5 parts 
water, applied to the dry surface of the 
poious concrete will eventually fill the pores 
and render the surface watertight, if put on 
in two or more coats at intervals of 24 hours. 
Three coats aie usually sufficient to seal 
almost anv surface, although four applica- 
tions will give better results on very porous 
surfaces. 

Similar treatment is sometimes given 
substituting paiaffin for sodium silicate. 
By this method the suiface is thoroughly 
dried and warmed with a blow torch, the 
paraffin being applied with a brush as a 
thick liquid. It is then melted and driven 
into the poies by the heat and pressure of 
the flame. Pitch and other asphaltic ma- 
tenals are frequently applied to the wall 
with a swab or brush, giving good results in 
mild cases. For this treatment it is extremely 
important that the concrete be absolutely 
dry and the pitch as hot as possible. 

1 hese treatments are applied success- 
fully on the inside of small tanks and cis- 
terns, cellai walls and similar places where 
the leakage is relatively small and due to 
seeping through pores in the concrete rather 
than to open cracks or large breaks. For 
these reasons they are sometimes referred 
to as dampproofiings.” Major waterproof- 
ing repairs are always made with rich Port- 
land cement mortar or concrete used as the 
filler or coating. \\ herever possible it is ap- 
plied to the side of the wall or tank from 
which the water enters, but where this is 
not practicable it may be applied to the 
surface on which the water appears. Whereas 
sodium silicate, paraffin, pitch and other 
asphaltic paints must be applied to dry sur- 
faces, cement mortars and washes are ap- 
plied more successfully to moist surfaces. 
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\ found ition wall of cement block, properly plastered w rh 
cement mortar below g-ade 



Methods of Repairing Leaks in Tanks 
and Cisterns Placed Below Ground 

1. Serious general leaks through walls 
that are obviously porous, are usually best 
repaired by exposing the exterior wall sur- 
faces and covering them with a 3^-inch coat 
of cement mortar made of 1 part cement to 
l x /l parts fine to medium coarse sand. 
(Minor leaks, in the nature of light seep- 
age, may be repaired by the use of sodium 
silicate solution, described in a preceding 
paragraph.) 

If the surfaces to be plastered were origi- 
nally given a smooth trowelled finish, the 
latter should be roughened with a hush 
hammer or similar tool, then moistened and 
painted with a thick cement and w ater wash 
before applying the new plaster coat. 

2. Leaks through a structuial crack in 
the wall can be stopped by chiseling out the 
crack, forming a V-shaped channel at least 
1 inch deep, painting it with cement and 



water wash as described in the preceding 
paragraph, then filling the channel with 
cement mortar, firmly pressed and tiowelled 
into place. 

3. Water entering the tank thiough the 
fiooi indicates that theie is consideiable 
piessuie behind it and suggests the need of 
a tile line running around the tank and to a 
suitable outlet. If it is impractical to lelieve 
the piessure in this manner, a deep hole oi 
sump should be arianged to take the pies- 
sme off the tank floor until iepans can be 
made. 

The surface should he cleaned thor- 
oughly, then scrubbing it with a cement 
and water wash, following this treatment 
immediately by placing over it a 2-inch 
moitar coat, made of a 1 2}/ 2 mixtuie of 
cement and building sand More serious 
cases are treated by cleaning off the flooi 
surface as suggested above, covering it, 
while absolutely dry, with a coat of hot 
pitch or other asphaltic preparation recom- 
mended for the purpose A layer of builap 
may be laid on the pitch and another coat 
of pitch applied. A 2-inch coat of cement 
mortar, as descnbed above, may then be 
placed over the pitch. This tieatment is 
preferably extended up on the walls for a 
distance of 12 to 18 inches. Water pressure 
must be entirely icheved for a period of at 
least one week, and piefeiably ten days to 
two weeks. 




Where foundations are exposed to constant pressure ct 
ground water, a coat of asphaltic paint is sometimes applied 
over the cement mortar 
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Cement Block and Cement 
Building Tile 

While many structures have been built of 
rock faced block and may be seen in use to- 
day, this t\ pe of cement block has fallen into 
disuse except foi giade courses and occasion- 
ally the walls of farm buildings This is due 
to the fact that the rock face pattern is not 
only inappropriate for other uses but it is usu- 
ally unattractive and sometimes even ugly 



Of recent years the artistic possibilities 
of cement work have been given more thought 
and attention, with the result that cement 
block have been developed with surfaces of 
selected aggiegates which equal and occa- 
sionally exceed in beauty and durability 
most natural building stone. These surfaces 
aie produced with selected mixtures of port- 
land cement and marble, granite, mica spar 
— in a variety of sizes and colors. No at- 
tempt is made to follow the irregular surface 



1 ypes of Cement Block in Common Use with the Trade Name of Each 



1 Anchor, Besser, Hobbs, Post, 
Standard and Universal. 

2. Colonial, Eclipse, Foote, Francis, 
Hercules, Ideal, Improved, Kra- 
mer, Monarch, Multiplex, Papke, 



Perfect, Pettijohn, Wizard, 
X-L-A-LL and Hotchkiss 

Za^elmeyer 
4 Atrax 

5. Anchor and Bra^stad 

6. Hydrostone 



7. Helm 

8. Synstone 

9 I k\o, Mai Arthur and Climax. 

10 P-I-C-A-B-B-S. 

11 Acme 




2 3 




4 






5 



6 



7 
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lines of hewn stone; modern cement block 
have flat faces — all tiue to plane, with 
definite sharp, straight coiners 

The preponderance of cement block out- 
put today is in flat faced units of moderately 
rough texture, used for foundations and also 
in the upper w alls of buildings up to peihaps 
four stories in height The uniformly rough, 
flat texture forms a peifect suiface foi the 
application of cement plastei below giade 
and artistic cement stucco foi the uppei 
walls. As the block furnished foi a given 
piece of w T ork are usually all made fiom the 
same material using the same mixtuie, walls 
laid up with them will be found lemaikably 
uniform in absorption and textuie Umfoim 



absorption guaiantees uniform suction for 
the stucco, uniformly tough texture provides 
the best kind of mechanical bond and ease 
of laying in a tiue plane makes it possible 
to obtain a first class stucco job with mini- 
mum amount of material and labor 

Cement blocks usually contain air spaces 
equal to one-thud to one-half of then gross 
volume, which lightens construction (still 
retaining amply sufficient strength) and 
provides better insulation against passage 
of heat and cold Cement building tile have 
an spaces occupying fiom one-half to three- 
quarters of then gross volume, giving a 
lighter weight unit foi relatively low bearing 
walls as well as partitions and other non- 



Types of Cement Building Tile in Common Use with Trade Name of Each 



1 Besser 

2 Blystone 



Duntile 

Eberling 



5 Hytest 

6 Ideal. 



7. Mclntvre 

8. Stone-Tile. 
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bearing construction, ‘back-up*' for face 
brick masonry and similar uses The tile is 
usually made of relatively stronger concrete, 
so that it will support the same load per unit 
of gross area as does the block. 

fhe prevailing size of block has a face 16 
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inches long and 8 inches high (less J^-inch to 
3g-inch each way for mortar joint) and is 
made in thicknesses of 8, 10 and 12 inches to 
piovide the wall thicknesses usually required 
by building regulations. The most popular 
size of building tile has a height of full 5 
inches, width of lull 8 inches and length 
full 12 inches occupying \ 2 square foot of 
wall surface aie usually laid. Both of these 
sizes will be found convenient where desired 
to use in connection with brick masonry. 
A number of other sizes are in more or less 
general use. 

Block for Special Purposes 

In addition to the cement blocks and 
building tile referred to in preceding para- 
graphs a variety of similar units — both hol- 
low and solid are available for many special 
uses. Silos, water and gram tanks and coal 
pockets are frequently made of hollow block 
8 inches thick, made to fit into circumfer- 
ences of sizes desired Cisterns and catch 
basins are commonly made of tongue-and- 
grooved or interlocking block, made solid, 
with a thickness of 4 inches to 6 inches. 
Millions of these block are used each yeai 
lor use for manholes, catch basins and con- 
duit outlets in the larger cities. These block, 
or large diameter cement diam tile are fre- 
quently used for well linings and probably 
provide the best and mpst economical 
method in almost all cases. 

Several types of cement chimney block 
are being successfully used both in the 
cities and in rural districts. See ty'pes shown 
on this page for small and moderate size 
1 1 w < I lings, private garages and mud! mis- 
cellaneous structures well made chimney 
block, laid in a mortar made of 1 part ce- 
ment to 3 parts sand, with flush joints and 
a thin plasteied coat of cement mortar on 
the inside, will be found at least equally as 
safe as unlmed brick chimneys with walls 
8 inches thick 1 he use of flue lining is com- 
monly recommended or required by the 
building departments for chimneys of all ma- 
sonry materials Hue lining adds little to 
the cost of the chimney and provides safety 
against fire even if the construction of the 
chimney should be slighted in some way or 
the flue be subjected to most intense heat. 

Manufacturing Methods 

C ement block and building tile as well as 
most other cement products, are usually 









manufactured bettei by machine than b\ 
hand. Block making machineiy providing 
iron or steel mold boxes into which the con- 
crete is compacted by hand aie inferior to 
the larger and heavier molding machines 
above which are mechanically driven tamp- 
ers. Pow r er tampers opeiate uniformly all 
day long — producing products at 5 o’clock 
in the afternoon which aie i ust as well com- 
pacted as those made at 8 o’clock in the 
morning. This is not always the result 
where the tamping is in the hands of the 
workmen. Heavy' rigid machinery reduces 
the vibration to which the pioduct is sub- 
jected in manufacture, thereby eliminating 
any chance of cracking from this cause. 

In addition to the “tamping” type of 
equipment for making cement building piod- 
ucts there is also the “pressuie” piocess, the 
concrete being compacted by means of dnect 
and increasing pressure; the products being 
“squeezed” instead of “tamped ” Cement 
block and building tile aie also made quite 
frequently by the wet casting piocess, in 
which rather wet conciete is urn into “gang” 
molds preferably arranged on a car standing 
on a vibrating platform located dnectly be- 
fore the mixer. The wetness of the mix, as w ell 
as the\ibration serves to compact the mass 
If the amount of water used is held to the 
minimum necessary for good edges, products 
of excellent quality are made 

Mixtures suggested for the manufacture 
of cement block and building tile, contained 
in the table on page 12, aie given only as 
approximate. Where moie scientific methods 
are not available, follow this procedure 
Accept, for example, a 1 2f^.4 mixture, the 
V/l parts being well giaded sand (up to l /i 
inch) and the 4 parts being pebbles ranging 
in size from inch to % inch. 

1. If this mixture gives veiy smooth 
surfaces it may be assumed that less sand 
can be employed. Then either leduce pro- 
portion of sand (if compiession tests in a 
good laboratory show the block not overly 
strong) or increase the pioportion of the 
larger material, if block have been giving 
somewhat greater strength than required. 
Continue to reduce sand 01 add pebbles or 
stone as long as acceptably smooth surfaces 
and sharp corners aie obtained. 

2. Use as much water as possible within 
operating limits of tamping or pressure type 
machines; use as little water as possible if 
employing a wet molding system. 




Laying foundation and walls of cement tile No forms 
required Insulation is thus ideally provided for 



3 Coarser grading always increases 
strength as long as there is satisfactory 
workability. Finer matenal in the mix makes 
sui faces smoother and corners sharper. 

4. The use of more cement in the mixtuie 
always inc leases strength 

5. If block are to be used as a base for 
stucco 01 a cement plaster coat, a uniformly 
coarse texture, created by using a coarse 
grading of matenal is desirable, although 
even quite smooth untiowelled surfaces of 
block affoid plenty of bond for coatings. 

Most cement block are manufactured 
today in commercial cement products plants 
many of w hich have a large annual output — 
some of them a million block or more. 
Factory-made block and tile aie superior 
to home made units because of greater uni- 
formity and other qualities acquired through 
the- use of laige equipment, uniform opera- 
tion and adequate cunng Curing is dis- 
cussed in considerable detail on page 20. 

Cinder Cement Blocks 

In many localities building block made 
of cinder concrete aie being offered for 
foundation, bearing wall and paitition pur- 
poses. While these block are made to meet 
strength requnements of the standard 
pioduct, they aie approximately 30 per cent 
lighter and may be nailed into. The latter 
feature is an obvious convenience in attach- 
ing door and window frames, scaffolding 
and interior fittings. The manufacture of 
cinder cement blocks, which is involved in 
certain patents, should be undertaken only 
by regularly equipped cement products 
factories provided with properly prepared 
cinders of dependable quality. 
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Laying Cement Block and Cement 
Building Tile 

Mortar. Portland cement mortar, made 
with one part cement to 3 paits plaster sand 
and not moie than 10 pounds of h\drated 
lime per sack of cement, is recommended for 
laying concrete and other masoniy. Long 
experience and innumerable tests piove that 
Poitland cement moitar has greatei bonding 
power, compressive stiength, density and re- 
sistance to weather Wheie maximum 
strength is not needed moitar may he made 
of 1 pait cement to 1 pait hydiated lime and 
6 paits building sand, but little is gamed 
since the latter mixture costs approximately 
as much as the former Moitar should he 
thoroughly mixed with iust enough water to 
give it a “pasty” or “tacky” consistency. 




Putting cement block foundation under old barn. In this 
iy many farm buddings can be given a longer lease of life 



cement products supply “jamb” block to 
fit all ordinary designs, which aid greatly in 
securing weathertight connections around all 
openings. 

Lintels and Sills. Lintels are usually 
pre-cast, that is, molded previously. Simple 
wooden molds are usually employed for this 
purpose, the sides being bolted or clamped 
togethei so that they may he easily taken 
apait in older to remove the lintel (usually 
in 24 hours) without fear of damage. It is 
convenient to make lintels the same height 
as the block courses, and their length should 
he such that each lintel w T ill exactly displace 
whole and half wall blocks. Where the open- 
ings are wider than 3 feet, the lintels must be 
leinforced. 1 he steel rods used for this pur- 
pose aie placed one inch above the bottom of 
the lintel. I wo half-inch rods, symmetrically 
spaced, aie used for lintels with clear span 
horn 3 feet to 4 feet, three rods of the same 
size aie placed similarly in lintels having a 
span of 4 feet to 5 feet. Lintels must alw T ays 
be so marked on leaving the mold that there 
w ill he no difficulty in distinguishing top and 
bottom. Should a lintel be placed in ma- 
son i\ upside down, the rods w r ould not serve 
to any purpose, or should it be placed on its 
side, only one rod would be placed to take 
caie of the load. 

Window sills are usually of the “slip” 
t\pe, which are cast in advance but set in 
the openings, and not so placed that they 
cai r\ any of the w eight of the masonry above. 



Mortars may be colored where desned, 
following the directions given on page So! 
In laving block and building tile plenty of 
moitar should he used and spread so as to 
produce a perfect bed Both ends of every 
block oi tile should be butteied in older to 
pioduce tight vertical joints 

Wall details. In building with cement 
block or tile, construction may be simplified 
|V holding as far as possible to horizontal 
dimensions w hich w ill require only w hole and 
half length units. 4 his practice avoids cut- 
ting block or fitting in fractional sizes. In 
the same way, window and door frames 
should exactly fit an even number of course 
heights. Ihus, if the courses are of blocks 
which lay with a height of 8 inches in the 
w all, openings 6 feet, 5 feet 4 inches, or 4 feet 
S inches in height, with 5 or 6 inch sill, fit 
exactly. Commercial manufacturers of 



Cost of Laying Cement Block 

recent number of the magazine “Con- 
crete in a table showing the cost of laying 
cement block as compared with ordinary 
brick, sa^s that these figures “present suffi- 
cient evidence to indicate unquestionably 
the money-saving opportunities in laying 
cement block. I he greater number of re- 
XN ? uld indicate, however, that 800 to 
1MK) brick are being laid today in common 
practice. 

« o * table also shows that from 75 to 400 standard 
, x ' ^ c k are being laid in first floor work, but 

f )OUt i/i 6 v. re P orts used in the table show that 
rom - 0 to ^00 block are laid per day in the territory 

represented. 

“One fact seems clearly proven bv the table and 
accompanying diagram: Block are cheaper to lay than 
are brick, from a great majority of the reports, block 
are much cheaper to lay. Savings of from 20 to 50% 
are commonly reported. These figures mean no small 
amount when translated into terms of our annual 
construction bill for the country ” 
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Cement Brick. Cement brick is lapidlv 
becoming populai in many of the laigest 
eastern cities such as New A ork, Philadel- 
phia, Baltimore and Atlanta, as well as 
hundreds of smaller cities throughout the 
country where they are now manufactured 
As a result of an exhaustive senes of tests at 
Columbia University, proving the remark- 
able mortar-bonding ability as well as 
strength of cement brick, the building de- 
partment of the city of New York has 
admitted this product and hie underwriters 
of that city have accorded it insuiance lates 
comparable with supenoi quality clay buck 
Cement brick are made in practically the 
same way as cement block In size they con- 
form to the established dimensions for cla\ 
brick for convenience in inteichangingoi join- 
ing w alls of the two kinds wheie necessary. A 
1 :5 mixture of cement and aggiegate is com- 
monly used, in which the 5 paits represents 
about 60 per cent sand and 40 per cent 
pebbles or stone ranging in size fiom y-xnch 
to 3^-inch or more. In some systems of 
manufacture a small amount of aggiegate up 
to 1 inch in size can be used. This piactice 
makes for economy of manufactuie and for 
strength, but may add to difficulty of cutting 




Gray cement brick utilized in a courtway to reflect light 



the biick, which in some cases is an impor- 
tant consideration. It is a good lule in buck 
manufactuie to use as much coaise material 
(all above J/^-mch) as can be carried in the 
mixtuie without causing excessive tough- 
ness of textuie and bieaking of the corners 




Attractive suburban bungalow of gray cement brick 



Cement face brick of high quality are now 
ofFeied for sale in many localities, usually 
including a splendid vanety of colors and 
textuies, some of which, such as greens, 
blues and vanegated shades in stippled, 
smooth or wire cut sui faces, cannot be 
obtained in the clay pioduct Cement face 
brick now have a laige sale foi fire places and 
ornamental intei 101 trim as well as for the 
usual extenoi purposes. 

The piocess of pioducingthe colored fac- 
ings for cement face brick varies considerably 
with the type of manufacturing equipment 
employed Most tamp process brick ma- 
chines produce buck “face up, the facing 
being applied with a small shovel and 
biought to plane with a wooden float The 
colors, either fust giade mineial pigments oi 
colored sands, may be mixed in the facing 
moitar, following the direction for the use of 
moitar colois given on page 50, in some pio- 
cesses it is “dusted” on the surface of the 
moitar, and then tiowelled Stippled effects 
aie usually obtained by the use of a stiff 
biush, quite a variation in results being 
possible by varying treatment with the 
biush. “Wire cut” effects aie obtained by 
scratching the surface with a stubby broom 
or brush, so that the corrugations thus 
foimed appear vertical as the brick are laid 
in the w all. 

No special directions need be given for the 
use of cement brick, since they are employed 
in exactly the same manner as clay brick. 
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AGE gets in its destructive work with al- 
1 most all building material. Cement is 
the exception. When you build with good 
sand, good stone and Portland Cement 
as good as ALPHA, your structures will 
grow stronger with age- will permanently 
resist hre, water, wind and wear. 






TestAl PHA CEMENT if you like, but vou 
don t have to All ALPHA plants are oper- 

Eg of at rK cTme'st s "" m “ nd ‘ vm 

teed to meet standard specfions 'fX™' 










C EMENT HOUSES, built according to a 
modern method of construction known 
as the cement masonry system, are rapidlv 
becoming popular in almost every section of 
the country. Cement masonry houses are 
distinguished for moderate hist cost, trivial 
upkeep, slow depreciation, construction fea- 
tures that are exceptional for solidity, dry- 
ness, and piotection against extremes of 
temperature and hie. Cement masonry 
houses not only have structural elegance but 
they continue to glow more beautiful with 
age, for the sui facing of aitistic cement 
stucco is perfectly suppoited on walls of 
cement block or tile laid in cement mortar 
Portland cement stucco clings perfectly to 




I he cement masonrv house, without its ‘dress coai of 
stucco may not bt i thine of beauty, bar solidify and per 
manence are revealed in every line 



cement block walls — actually becoming a 
part of them. This is because the two ma- 
terials are essentially the same and cohesion 
is perfect. 

Many cement masonry houses now being 
built as well as a laige numbei elected in the 
past, ha\e foundations and upper walls of 
cement masonry and the roofs of cement 
roofing tile or cement-asbestos shingles, the 
floors, partitions and stairs being of usual 
wood-framed construction. An increasing 
number of new T houses of this type have 




A “ body coat” of cement stucco has been applied in 
preparation for the fine textural finish 



cement floors, often with hardwood or lino- 
leum covering, terrazzo or enameled finish 
or tile insets. Cement floors add greatly to 
the many characteristic advantages of ce- 
ment houses, giving a greater degree of pro- 
tection against fire, rigidity (with consequent 
reduction of plaster cracks), tight sealing 
against the passage of dust and smoke and 
better insulation against sound. Cement 
floors act like a soap-stone, taking heat from 
the ceiling below and giving it off on the 
floor surface above. They are capable of such 
a wide variety of distinctive treatment as to 
addgieatly tothe artistic effect of anyinterior. 

Protection against fire becomes an in- 
creasingly important consideration in house 
construction in cities where dwellings are 




Complete and landscaped, thr cement house is prrzed 
alike tor its permanently beautiful exterior and the entire 
absence of maintenanco expense 
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built close together and a large population 
occupies a small area It is likewise of glow- 
ing importance on the faim and in ruial 
neigh hoi hoods due to the gi eater use of 
gasoline and other oil fuels, electric lighting, 
inadequate facilities for fighting hie and 
similar considerations Today the prospec- 
tive home owner usually can get leasonablv 
hiepioof construction without additional 
cost by selecting cement masonry, the small 
difference between peimanent and ordinal \ 
construction seldom exceeds the cost of a sea- 
son’s painting and repair bills on the lattei 
The cross-sectional view on page 45 
show mg cement masonry house construction 
indicates several of the many superior fea- 
tures. Foundations or cellar walls are so 
well constructed that they will always keep 
out moisture and will not sweat, there can 
be no settlement cracks or movement likely 
to affect the w r alls above. Floor loads are 
perfectly carried and floors cannot sag 
\\ here wooden floors are used the supporting 
joists are not only seated on an immovable 
bearing — they are held rigidly within tightly 
fitting cement joist block, greatly increasing 
the rigidity of the floors There is no sagging 
to cement lintels and no rotting to cement 
sills, nor can wind or rain enter around door 
or window frames The roof, whether cov- 
ered with cement roofing tile or cement- 
asbestos shingles, is designed to give dry 
covering and to continue serving usefully 
for a life time or more without necessity for 
repairs or attention of any sort 

Cement masonry houses have proven de- 
lightfully comfortable under the greatest 
extremes of climatic conditions. In the re- 
building of Halifax after the great muni- 
tions explosion during the war, cement ma- 
sonry was used almost exclusively for hun- 




Stately town houses not only attain superior elegance when 
of cement masonry, hut pkr-ep expense is reduced to a 
minimum 




f he bungalow although unpretentious, may have lasting 
charm and character if built of cement masonry 



dieds of dwellings and scoies of commercial 
buildings. Hundieds of houses, and many 
stoies and mills were built likewise in the 
suburb of Morgan Paik, Duluth, Minnesota, 
in a part of the countiy known for its rigor- 
ous winters Utrhzing the experience of the 
Mexrcan Indians in building thick-walled 
huts of adobe to protect them from the heat 
of the day and the cool of the nights, home 
lovers of the fashionable southern California 



Fire Losses 

National hie losses have increased 

every year 

1 or several years the average loss has 
exceeded over a million dollars a 
day. 

Present hie loss exceeds 316 per second, 
or 360,000 pei hour, day and night. 

I he yearly hie loss equals 1000 tons of 
gold, equalling twice the interest on 
all saving accounts and would build 
100,000 houses costing 35,000 each. 
Forty-one persons are burned to death 
and 47 persons are seriously injured 
by fire every 24 hours — 15,000 
people pei year are burned to death f 

Fire Frequency 

1 Dwelling hie every 3 minutes. 

1 Farm building fire eveiv 7 min- 
utes. 

1 ^ Hotel fires eveiy day 
5 School house hres every da\. 

5 Church hres every day. 

1 Hospital fire every dav. 

Cement Masonry is Fireproof! 
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communities aie rapidly giving prefeience 
to cement masonry over all other types. The 
remarkable new suburbs of southern Florida 
— Coral Gables, Hialeah, Hollywood, Co- 
coanut Grove and others, are being built up 
mainly of cement masonry — proof that this 
type has proven beyond question its ability 
to cope successfully with the Florida climate. 

Cement masonry houses are permanently 
beautiful — in fact more beautiful with age — 
because they are surfaced with artistic ce- 
ment stucco applied so that it becomes a 
part of the cement walls themselves. 1 he 
surfaces of no two cement masonry houses 
need be entirely alike as to color 01 textural 
treatment. The artistry of hand application 
— producing individual effects in the play of 
light and shadow — so that every house is 
different but harmonious, is lesponsible foi 
the entire absence of monotony even where 
there are many cement masonry houses side 
hy side. 

Time merely weathers this beautiful 
treatment, mellowing and softening it with 
age. In it is contained the secret of the 
charm of old country homes, gaining in dig- 
nity and beauty as the years roll on Hap- 
pily enough, the magic of this treatment 
may be applied to any style of aichitecture 
w r ith the assurance of pleasing results 

How the House is Constructed. It raiely 
pays an owner to attempt to build his own 
house unless particularly well fitted foi the 
task by previous experience. Likewise, it 
seldom pays an owner to make his own ce- 
ment block if this material is obtainable from 
a manufacturer. Every owner should know 
how his house should be built. 

The walls of the house are built entirely 
of plain cement block (or tile) laid in cement 
mortar and covered with cement stucco 

Extreme care is taken when the first 
course of block is laid on the footing to get 
it exactly' level. Succeeding courses are then 
laid rapidly r until the eave line is leached, 
interrupted only* to set in floor joists, window 
and door frames. 

Either standard aggregate or cinder ag- 
gregate block or tile may r be used. Since the 
inside of all main w alls is to be furred, lathed 
and plastered, provision must be made for 
conveniently attaching the furring S ^*P S - 
This is usually accomplished by embedding 
in the mortar joints small wooden strips, 
frequently portions of lath Wo - inches in 




length, at intervals of every 3 couises ver- 
tically, horizontally they are placed to ac- 
commodate the strips, usually 16 inches 
apart Wood strips oi metal devices for the 
same puipose should be inserted similarly 
for attaching wooden interior trim. 
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There is no monotony when cement masonry houses are built side bv side The house in the foreground has a veneer of 

face brick on the lower story 



Galvanized or enameled metal lath is 
piefened for all partition walls, ceilings and 
area under the eaves, on account of rigidity 
and superior protection offered against fire 
Basement partitions should always be of 
cement masonry, producing fireproof en- 
closures, keeping steam and moisture in the 
laundry (if located in the basement), re- 
taining dust and smoke in the furnace room 
and providing a rigid floor support 

Cement steps and porches are used so 
commonly that they are not now thought of 
as exclusive features of the cement masonry 
house Nevertheless, good steps and porches 
are so important that this part of the build- 
ing has received special consideration in 
cement masonry house designs. Cement 
steps should have surfaces produced by 
trowelling with a small wooden float, they 
should be smooth enough to be easily kept 
clean and still sufficiently gritty to hold the 
foot firmly to the tread and pi event slipping 
1 he light gray color of cement steps makes 
them less difficult to see in the dark, they 
are, of course, entirely immune to rot and 
decay and the wear is almost nothing 

Cement masonr\ houses are being de 
signed by the leading residence architects— 
in many cases even for the architect's own 
occupancy 

It is noteworthy that cement masonry is 
the choice where nothing short of the best 
will do, and as often where limited funds 
sharpl\ restrict the selection of materials to 
the least expensive 



Home Builder’s Information 

Every piospective home builder 
should obtain and study carefully the 
following booklets. 

“Plans for Concrete Houses” con- 
taining 64 pages of practical informa- 
tion on the design of beautiful houses 
of small and moderate size, also illus- 
trations and floor plans of 40 houses 
langing from four to seven rooms in 
size, prepared by leading architects in 
various sections of the country. Ob- 
tainable from us or the Portland Ce- 
ment Association, 111 West Washing- 
ton Street, Chicago, (or nearest district 
office) at 50 cents a copy. 

“Manual of Concrete Masonry 
Construction” containing complete in- 
formation on the construction features 
of cement masonry houses and other 
buildings. Invaluable as a guide to 
\our architect and builder and as a 
means of explaining to them just how* 
vou want youi home built. Obtainable 
from the Portland Cement Association, 
without charge, or from The Alpha 
Portland Cement Co. 

“Portland Cement Stucco” explain- 
ing methods of obtaining beautiful 
stucco surfacings. Also obtainable 
from us or the Portland Cement Asso- 
ciation without charge. 
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Portland Cement Stucco 

Portland cement stucco is a mixtuie of 
Portland cement, sand and water, often 
with a small amount ot hydiated lime, tne 
latter merely added because it helps to make 
the mixture “fatter” and in that respect 
easier to apply. Stucco finishes enjoy won- 
derful and growing populanty because ot 
the almost infinite \anety ot individual ef- 
fects obtainable by the use ot coloied sands 
and pigments and thiough ingenious varia- 
tion in the methods ot application 1 he 
illustrations on page 49 aie meiely typical 
of hundreds of beautiful suitaces which may 
be obtained. 

Stucco, used as an “overcoating” for old 
frame buildings, gives them a large measure 
of protection against hie horn without and 
preserves them against such enemies as rot, 
decay and corrosion. It cuts maintenance 
expense such as painting and lepairs, makes 
the building warmei in winter and cooler in 
summer and if the job is well planned and 
handled it adds greatly to the appeaiance of 
the structure. General suggestions foi the 
use of stucco on wooden buildings, old or 
new, are contained in the following para- 
graphs, in addition to which leadeis aie in- 
vited to study the more complete mforma- 
tion on the subject contained in “ Poitland 
Cement Stucco” by the Poitland Cement 
Association. 

In placing stucco on a frame stiuctuie a 
supporting frame of furling and lath is neces- 
sary. The method in most common use is to 
apply 1x2 inch furring stups, veitically, 
over sheathing paper, at intervals ot 12 
inches. Preferably galvanized oi painted 
metal lath (weighing at least *> 4 pounds 
per square yard) is then attached. W ire lath 
not lighter than 19-gauge, 2 Yi meshes pei 
inch, with stiffeners 8 inches apart or wood 
lath (narrow r plaster lath 4 feet long and not 
less than ^4-inch thick) may be used. In 
stuccoing the surface of an old frame building 
it is usually desirable to leave the old 
weatherboarding in place, bringing out win- 
dow and door trim so that they will project 
slightly beyond the surface ot the finished 
wall. 

Although two coat work usually may 
be used on concrete masonry with entire 
satisfaction, three coats aie necessaiv 
for all stucco applied to metal oi wood 

lath. 



Applying Stucco to Concrete and Other 
Masonry Surfaces 

“Masonry walls were found to make the 
best bases for stucco,” says a recent bulletin 
by the U S. Bureau ot Standards, ‘ and on 
such walls the finest stucco textures can 
safely be used ” Cement block or cement 
tile walls make the finest base for stucco 
because they not only provide perfect rigid- 
ity, but they produce a wall surface with 
adequate and uniform suction and me- 
chanical bond, requiring a minimum amount 
of stucco material to produce satisfactory 
work. 

Cement masonry walls (and those of 
poured-in-place cement w^ork as well) must 
be of coarse texture, clean and moist, but 
not weak or friable. There must be no sub- 
stance such as paint or dirt on the surface. 
Two or three coats are usually applied in the 
process — the first and intermediate coats 
(if any) being given sufficient body to bring 
the surface to the plane desired. 1 he finish 
coat may be quite thin, its function being 
merely to provide attractive surface treat- 
ment Under coats are usually fs-inch to a 
J^-inch thick. The finish coat varies, but 
usually need not be over J^-inch thick. 

The stucco mixture should contain 1 pait 
of Portland cement to 3 parts of suitable 
plaster sand, to which may be added com- 
mercially hydrated or well slaked lime not 
to exceed one-fifth of the volume of the 
cement A greater proportion of cement 
will make the stucco more susceptible to 
hair checking, while a lessei proportion may 
produce a mixture not sufficiently water- 
tight Just sufficient water should be used 
to give the mixtuie a good workable con- 
sistency. I he less water used the bettei the 
quality of the mortar, within the limits of 
workable consistency. 

The plastering should be carried on con- 
tinuously in one general direction without 
allowing the stucco material to dry on the 
woi king edges If impossible to cover the full 
width of the wall at one operation the 
joining should be done at some natuial di- 
vision of the suiface I he first coat must 
covei the base thoroughly, the material be- 
ing pressed in somewhat to insure a good 
bond After it has hardened partially the 
surface is cross-scratched with a saw-tooth 
sciatcher to provide keywavs for bonding 
the next coat. 
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Applying the final coat of Portland Cement Stucco 



1 he intermediate coat should be applied 
as soon as possible after the first coat, this 
frequently being accomplished by “doubling” 
or applying the second coat over the first 
almost immediately. The first coat must be 
damp when the second coat is put on A 
true and even surface is secured by screeding 
at intervals of not over 5 feet, and by careful 
use of the straightening rod After partial 
stiffening the second coating is diy-floated 
with a wooden float, which gives it a uniform 
rough surface. This surface is often lightly 
scratched in order to give as strong a bond 
as possible with the surface finish coat 

The final coat is put on solely for decora- 
tive effect. The materials are prepared in the 
same manner as for the under coats with the 
exception that marble chips, mica spar or 
specially prepared sand often replace the 
plaster sand as aggregate. Mineral pigments 
are also added occasionally in order to im- 
part tints, which add decorative value and 
if properly mixed may be considered per- 
manent Deep oi vivid shades are not 
recommended The> are seldom pleasing to 
begin with, and usually may be expected to 
weather or fade somewhat. All color mix- 
tures should be mixed according to the 
directions contained on page 50 



1 he Portland Cement Association’s book- 
let “Portland Cement Stucco” describes 
some of the more important stucco surface 
treatments as follows: 

Sand Floated 

I he finishing coat, after being brought 
to a smooth, even surface, should be rubbed 
with a circulai motion of a wood float with 
the addition of a little sand to slightly 
roughen the surface. This floating should be 
done when the mortar has partly hardened. 

Rough Cast or Spatter Dash 

After the finishing coat has been brought 
to a smooth, even surface with a wooden 
float and before finally hardened, it should 
be uniformly eoated with a mixture of 1 sack 
of cement to 3 cu. ft. of fine aggregate throw n 
forcibly against it to produce a rough surface 
of uniform texture when viewed from a dis- 
tance of 20 feet Special care should be 
taken to prevent the lapid drying out of this 
finish by thoiough wetting down at intervals 
after stucco has hardened sufficiently to 
prevent miuiy 

Applied Aggregate 

After the finishing coat has been brought 
to a smooth, even surface, and before it has 
begun to harden, clean round pebbles, or 
othei material as selected, not smaller than 
^ m OI larger than A4 in. and previously 
wetted, should be thrown forcibly against 
the wall so as to embed themselves in the 
fresh mortar. 1 hey should be distributed 
uniformly over the mortar with a clean w T ood 
trowel, but no rubbing of the surface should 
be done after the pebbles are embedded. 

Exposed Aggregate 

1 he finishing coat should be composed of 
an approved, selected coarse sand, crushed 
marble, or granite or other special material, 
in the proportion gi\en for finishing coats, 
and within 24 hours after being applied and 
troweled to an even surface should be 
scrubbed with a stiff brush and water. In 
case the stucco is too hard, a solution of 1 
part hydrochloric acid in 4 parts of water 
n volume can be used in place of water. 
\fter the aggregate particles have been uni- 
orml\ exposed by scrubbing, particular 
care should be taken to remove all traces of 
the acid b\ thorough spraving with water 
from a hose. 
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Torn float finish Floated rough cast finish Special textural finish Colored rock dash finish 



Important Points in Use of Portland Cement Stucco 



Workmen 

Trust important stucco work only 
to experienced workmen. 

Design 

Stucco should be used only on verti- 
cal or inclined surfaces wheie water w ill 
drain. 

Keep stucco above grade line by 
running it to a 6 or 8-inch belt course 
at grade. 

The overhang of all belt couises, 
water tables, sills, and other piojec- 
tions should have drips and steep 
washes. 

Materials 

Use only clean, pioperly graded 
sand, not more than 5 per cent of w hich 
should pass a 100 mesh screen. 

Mixing 

Measure proportions accurately 
and stick to them. Use the same pro- 
portions for all batches of one coat 
Richer mixtures may craze. Lean 
mixtures will be porous. 

Mix sand and cement thoroughly in 
a mortar mixing machine for two min- 
utes while dry, then for two minutes 
after w r ater is added. 



Use only enough water to produce 
a plastic mortar that works easily. 

Hydrated lime, when used to in- 
crease plasticity, may be added dry in 
quantities up to 9 lbs. to one sack of 
cement. 

Mix only batches that can be ap- 
plied within 30 minutes. 

Placing 

Drench the masonry and concrete 
block walls thoroughly with water, 
but let diain off before applying the 
stucco. 

Apply the stucco continuously" in 
one direction, and do not let the edges 
dry up. 

Work stucco coats only to an extent 
that is absolutely necessary. 

Keep mortar coats w et for several 
days. Apply” water as soon as each coat 
has hardened enough so that it will not 
wash. 

Finishing 

Apply the finish coat only after pre- 
vious coats have been cured for at least 
one week. 

Use only wood float to prepare the 
hnish coat for final surface finish. 
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I ABLE S 



M ATERIALS RFQl IRED FOR 100 SQL ARE FEET OI 
si RFACE FOR VARIOUS THICKNESSES 
OF STUCCO 



Proportions 



Thickness 


• 1:2 'A 


1:3 




j Cement 


Sand 


Cement 


Sand 




! (Sacks) 


1 (Cu. Ft.) 


1 (Sacks) 


(Cu. Ft.) 


% inch 


1.3 


3.2 


1.1 


3.3 


inch 


1 . 7 


4 2 


1 .5 


4.4 


% inch 


2.5 




2.2 


6.6 


1 inch 


• I 


8.4 


3.0 


8.8 


1 inches 


4.2 


10.5 


3.7 


11 0 


1 inches 


5.1 


12.6 


4.5 


13.2 



These quantities may vary 10 per cent in either direction 
due to the character of the sand and its moisture content, 

No allowance is made for waste or for keys behind the lath. 



Protection Against Drying Out 

Because of the exposed positions in 
w hich stucco is almost invariably placed, 
careful attention should be given to insure 
against rapid drying out with consequent 
loss of strength I he surface should be kept 
moist by sprinkling as soon as hard enough 
to permit such treatment without damage 
If exposed to sun, wind or frost, it may be 
necessary to protect the surfaces with tar- 
paulins or other suitable coverings for the 
first two days. A popular method of pre- 
venting rapid drying is by covering the sur- 
faces with burlap which is kept saturated 
with water. 



Owing to unavoidable variations in the 
color of the cement and aggregates, it is im- 
possible to accurately specify by formula 
the quantities of pigments required to pro- 
duce certain desired shades. The most satis- 
factory piocedure is to select from the follow- 
ing list the mineral pigment required, then 
making up small sample panels of the same 
materials and proportions intended for use in 
the work at hand. An accurate record is kept 
of the amount of coloring, cement and aggre- 
gate in each tnal batch, by weight, so that 
these proportions may be easily duplicated 
later . 1 he trial panels are kept moist for 4 or 
5 days, then avoiding direct sunlight until 
quite haid. When fully cured and entirely dry 
the colors will appeal lighter than when wet. 

In structural concrete the proportion of 
pigments to cement is limited to about 10 
pei cent bv weight (9 pounds of color per 
sack of cement) as greater quantities of 
color may interfere with the resulting 
strength. For facings, and the surface coat 
of stucco, somewhat greater proportions of 
pigments than above stated are frequentlv 
used, without harmful results. 

In any mixture containing pigments the 
mixing must be very thoroughly done in 
order to perfectly incorporate the color. 

1 he cement and pigment are sometimes thor- 
oughly mixed together dry, then added to 
the mortar mixture in the same manner as 
the cement is customarily added. 



Color Tints for Cement Surfaces 

I he use of colored sands, or cr ushed rock 
offers the best means for obtaining depend- 
able color tints in the surfaces of stucco, mor- 
tar, cement products and floors Where aggre- 
gates cannot readily be obtained for the 
desired shades, first quality miner al pigments 
may be employed, but organic coloring ma- 
terials should not be used 



RECOMMENDED COLORING M\TI RI\I^ 



Color Denired 

Blue — various shades from 
light to bright 

Brown shades 

Buff 

Grays find Slate* Shade*s 

Greens 

Be*d, Rink Terra Cotta and 
similar shades . 



Pigment 



Prussian Blue e>r 
Lltramanne Blue* 

Burnt Umber or 
Brown Oxide of Irem 

/V cllow Ocher or 
Buff Oxide of Iron 

Manganese Black or 
Germantown Lamp Black 

Greenish Blue I It ra marine 
Chromium Oxide 
Mixture of Yellow Ocher uni 
.L ltramanne Blue 



Red Oxide of Iron 



for extremely pale tints., such as cream, 
puie white sand should be used; for absolute 
white, use white Portland cement and white 
sand 




Interesting example of tinted Portland cement stucco 
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I The garage on the home piemises should 
not only give the owner maximum value in 
permanence, fire-safety, low maintenance 
I and general security, but it should also be of 
I pleasing appearance, always in harmony 

I with the sunoundings. A gaiage of cement 
masonry with walls of cement block coveied 
with cement stucco fulfills all of these le- 

I quirements at moderate hist cost and neg- 
ligible expense thereafter 

Home owneis prefer to have a gaiage on 
their own premises foi convenience, economv 
and the oppoitunity thus provided to work 
I about the cai. If built of peimanent ma- 
terials the home gaiage is usually consideied 
safer so far as fire is concerned A substan- 
v tial garage is well worth while for it is 

I stronger and therefore less likely to be 
broken into than sti uctures of the poi table 01 




leady cut kind. The pnvate gaiage is usually 
a worth-while investment from anothei 
standpoint as well — it piovides storage space 
for tools, equipment and supplies, enabling 
the owner to buv the latter in quantities 
where desirable. 

While a great many owners aie paitial 
to single cai garages or cannot in any way 
make use of more storage room, double 
garages have become verv popular of late 
because they' can be built for only slighth 
more than the single structures, returning 
an income from the rental of the extra 
space. In built up city districts the same 
idea is often carried further utilizing unpio- 



ductive rear space for multiple-car oi com- 
munity garages, which piovide convenient 
storage for renters and aie usually profitable 
to owneis Such garages need not be un- 
attractive if properly planned and built of 
cement masont\ 




One of the first questions w hich confronts 
the owner is that of size Single garages 
should be at least 10 feet in width and 18 
feet in length, but a width of 12 feet and 
length of 20 to 24 feet is preferable, espe- 
cially for laige cars Foi trucks, which often 
have an extreme body width of 8 to 10 feet 
the garage should have a width of 1 5 feet. 
Double gat ages usually have a width of 20 
oi 22 feet Community garages have stall 
or compartment widths ranging from 9 
feet 6 inches to 15 feet, according to type of 
storage If only pleasuie cars are to be 
stored the stall width need never exceed 12 
feet Ample space in the garage costs little 
and is usually very convenient for storage. 

Cement masonry gaiages are so simple 
in construction that few directions are re- 
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For ease in entering and leaving, every community garage should be provided with a cement driveway 



quired for their successful erection. The 
footing is built just as for a cement masonry 
house — -except narrower — in an excavation 
carried below the frost line. Under ordi- 
nary soil conditions the footing width need 
be only 12 inches and the height 8 inches. 
The block or tile are then laid in a cement 
mortar bed or footing, carefully leveling and 
squaring the first course. Subsequent courses, 
to the eaves, are then quickly laid in the 
usual manner. 

A cement floor is a necessity. It may be 
constructed to drain to an outlet in the cen- 
ter or at some convenient point within the 
garage. Some owners prefer to slope the floor 
toward the large doorway, so that moisture 
drains directly to the outside. This method 
eliminates the possibility of escaping gasoline 
accumulating in sewer traps. 

If the garage will house only pleasure 



cais the concrete flooi need only be 3 inches 
thick, if tiucks aie to use it, the thickness 
should be 4 inches. A mixture of 1 part 
cement to 2 paits sand and 3 parts screened 
gravel (pebbles) or broken stone may be 
used for the entire floor thickness, placed at 
one time I he floor may be laid in one slab 
covering the entne surface of a one or two 
cai gaiage, or may be divided into four slabs 
approximateh 10 feet by 10 feet each. 

If the giound has been disturbed or a 
till made, it is advisable to compact the 
surface, oi even to cover it with a few inches 
of cinders, which are well compacted, before 
the floor is laid I he same piocedure is even 1 
more necessary in the case of the approach 
slab 1 his is sloped at an easy angle in ordei 
to run off water and to afford smooth pas- 
sage in and out of the garage. The approach 
is frequently made by continuing the floor 
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An “Automobile Apart rent ’ is what the communrv garage really is 
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out beyond the building line, giving it the 
required pitch It this piactice is followed 
it is veiy necessary that adequate drainage 
be provided by placing a well compacted 
layer of cinders or gravel, at least 6 inches 
deep, under the slab 

The garage roof is usually made to con- 
form to the type used on the residence, al- 
though not necessarily the case The most 
economical satisfactory method of building 
at the present time is to use cement-asbestos 
shingles oi cement roofing tile over a wood 
frame, ceiling the under side including eave 
undeihang, by the use of cement plaster 
applied to metal lath 




An mtomobile in one of the convenient stalls 
of a community garage 
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Economical Community Garages 

1 he community garage is beginning to 
make a place foi itself in the iesidcntial sec- 
tions of oui cities It combines many of the 
advantages of the individual private gaiage 
with those of the public storage In prin- 
ciple the community garage resembles many 
single garages placed side by side, with 
heating arrangements and other facilities in 




Ready for the stucco coats. Roof of cement roofing tile 

common. It often represents the most eco- 
nomical use of space for automobile storage 
purposes and in many localities offers an 
excellent oppoitunity for investment 

To reduce the fire hazard as well as main- 
tenance, the community garage should be 
built of cement construction. A very large 
number of structures of this kind have been 
built recently with walls of concrete masonry 
construction, using ordinary cement block 
covered with Portland cement stucco or 



flat-faced block without stucco. If the ga I 
lage is well located and some little attentio | 
paid to planting \ ines and shrubs around it I 
a decidedlv atti active appearance is secured! 
not objection able in the best communities I 
If desired, the garage may be entirely con! 
cealed 

1 he views on pages 54 and 55 sugges 
seveial good arrangements for garages o| 
this class 

From two to four stalls aie usual! r 
gioupcd together in a single compartment I 
the stalls then being separated by cemen | 
block w alls to a height of 3 feet, above whicl 
are paititions of heavy galvanized wire, ex 
tending to the loof. This arrangement i 
much more economical than earlier type 
dividing individual stalls with solid masonr 
w alls, still pieseiving most of the protectioi 
benefits and preventing loss of heat through 
out the gaiage should a door be left open ii 
cold weather. 

Each stall has its ow n doors, lights, vvate 
closets and bench. The heating pipes ar ; 
usually carried in a small depression in th 
floor along the side of the building opposit 
the doors A cuibing is formed around thi 
depression in the floor to keep out watej 
and dirt All doois are fitted with individua i 
locks, to which the lamtor has a master kev 
Lach stall may be provided with a slate oil 
which the cai-owner leaves directions fo ] 
cleaning oi other service desired, and b 
this method his car is ready for instant ust < 




A commercial garage „f cemen, masonry, fireproof throughout a, tract, ve and able to cope with the hard usage demanded 

of structures of this kind 
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| Cement Posts j 

J Fence Posts, Corner Posts, 1 
| GatePosts, Inclosure Walls a 



K EEPING fences in good condition is 
no easy task where the matenal in the 
post needs constant care and repaii. Even 
the best wood posts will hum, rot, get out 
of line, break under heavy strains, or wash 
out in a flood. 

The cement fence post is evei lasting 
It keeps in alignment and can resist unusual 
strains without breaking. In some sections 
its first cost is no more than for a good 
wood post, but everywhere cement posts 
aie cheaper in upkeep than wood posts. 
No repairs, no painting, they grow strongei 
each year. 

In compaiing the advantages of cement 



and wood fence posts, the E S Department 
of Agucultuie, in Farmers Bulletin No. 
403, has this to say : 

“After three years service wooden posts 
possess only from one-thud to one-half of 
then onginal strength, whereas concrete 
glows stionger with age and needs no re- 
pairs, for neither weather noi hie injures it 

“Cement posts are attractive in ap- 
pearance because of their uniformity in 
size and color and, because of the dura- 
bility, they effect a saving in giving greatei 
life to the fencing material used, so that 
the permanent value of the propeity is 
increased.’ 
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Cement corner posts add years to the life of wood fence posts 



Molds for Cement Posts 

If more than a few posts ate required, it 
will pay to purchase steel molds, which soon 
pay for themselves in saving of laboi, pro- 
duce better surfaces than home made molds 
and last a lifetime. In case home made 
wooden molds are to be used, the rectangular 
shape will be found easiest and cheapest to 
produce, making the molds in gangs casting 
from 4 to 10 posts at a time. For ordinary 
fencing no post should be smaller than 3 
inches square at the top and 4j/£ inches 
square at the bottom 

Reinforcing Cement Posts 

Since strains on a post may come from 
any direction, it is necessary to distribute 
the reinforcing to all sides of the post as 
indicated on the preceding page One big 
rod in the center will not do Ihe size of 
rods depends upon the size of the post 
Ordinary j^-inch to ^-inch diameter rods 
will suffice Wire of proper size may be 
used but rods are more economical They 
must always run the full length of the post, 
extending as fai down in the ground as 
the post goes To hold ieinfoicing rods in 
place while concrete is being placed, wire 
spacers are used I hese spacers are of 
No 16 wire twisted as shown in Fig. 3 
on page 59, and used as shown in Fig. 4. 

I hiee or foui spacers are used to a rod 
Note, too, that the ends of rods are turned 
back about an inch 

Molding Cement Posts 

Molds should be treated as suggested on 
page 24 Concrete for posts should be mixed 




Cement Dosts prevent gates from sagging 



onlv in quantities enough for immediate use, 
following dnections on pages 10 to 20. 

After the molds are filled to a depth of 

inch to 1 inch, two reinforcement rods, 
properly placed, are laid in. The molds 
aie then filled to within % inch to 1 inch 
of the top, when the remaining reinforcing 
is placed. They are then filled to the top. 

As soon as the molds are filled, they 
should be tapped or moved up and down 
quickly from the corners. This will 
release the air bubbles and make the concrete 
more compact 

I he exposed corners of the post may 
be be\eled off wrth an edger and the open 
face given a smooth finish with a trowel 
immediately after the surface water has 
been absorbed and before the concrete 
has become too hard. 

Curing Cement Posts 

After being placed, concrete should be 
left in the mold two or three days to harden. 
\\ hen the end pieces and partitions of 
the mold are removed, the posts should 
be left on the bottom board in the shade 
for a week or ten days, and protected as 
suggested on page 20. After ten days, 
posts may be moved outdoors and piled 
as wood posts are piled. They should be 
handled with great care, as a slight drop 
may break a fresh post. Jarring may 
cause cracks, invisible at first, but seriouslv 
weakening. 

Cement posts may be used when thirty 
days old, but not sooner. 

Cement Comer Posts. Corner posts 
stand heavier strains than line posts, and 
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should therefore be biaced pioperly. 
They are generally made from 6-in. x 6-in. 
to 12-in x 12-in. square without tapei. The 
exact size is determined by particu- 
lar needs. Reinforcing rods lange from 
3 ^-inch to 1-inch. 

On account of their weight and con- 
sequent inconvenience in handling, posts 
larger than 8 inches squaie aie geneiallv 
cast in place. A hole dug in the ground is 
filled to the ground level with conciete 
Forms are put in position and filled with 
concrete. If the ground is not firm, foims 
should be set below as well as above ground 

In corner posts like that in big. 6 on 
the blueprint, the laige base of under- 
ground part is built of conciete made 
with field stones in assorted sizes. Unless 
corner posts are so massive that they will 
stand in their own weight, they must be 
braced. (See Figs. 6, 7 and 8 on the blue- 
print.) Braces as well as posts, must always 
be reinforced. 

Posts may be made monolithic with 
braces, or posts may be notched oi moi- 
tised about 8 inches from the top on the 
sides where the bracing is necessary. Biace 
rails are cast in molds. One end of the 
brace rail is inserted in the notch of the 
post, and the other end inserted in a similai 
notch near the bottom of a biace post 



(See F ig 7 on the blueprint ) A biace post 
is heavier than an ordinary line post 

In a fence it is well to biace about every 
thntieth post. To do this it is necessary 
that the thirtieth post, and the post on each 
side of it, be a little heavier than the rest in 
ordei to suppoit the brace rails 

Gate posts and hitching posts aie made 
in the same manner as corner posts. Holes 
foi bolt hinges aie sometimes made by 
inseiting a piece of gas pipe in the fresh 
conciete Sometimes a hinge with a clamp 
strap that entnely encncles the post is used 
Gate post should be braced unless they are 
made massive enough to withstand the 
strains There is no limit to the many 
artistic effects possible to secure with con- 
ciete in the making of gate posts. 

Cement Inclosure Walls 

Cement walls are moie attractive and 
more lasting than any other inclosure wall 
They need no repairing or painting and are 
therefore economical 

The principles of constiuction are very 
much like those for house walls (see pages 
21 to 25) An excavation deep enough to 
carry the foundation below 7 the frost line 
is filled with a 6- or 8-inch layer of broken 
stone, cinders or brickbats, and then filled 
to the ground level with concrete 
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Foundatjons,Walls and Steps 



Fig. 1 illustrates in section and perspec- 
tive forms for a cement foundation wall. It 
will be seen that the footing has been placed 
in the trench without forms and forms for 
the wall set up on the footing after the con- 
crete has become firm. In order to provide 
a good bond between footing and the wall 
proper, it is well to leave the surface of the 
footing quite rough, in fact better bond can 
be secured bv partly embedding in the upper 
surface of the footing rough field stones so 
that when concrete for the wall is placed 
bond can be secured with these stones. The 
text in this book under the heading of 
“ Forms and Reinforcement” gives a number 
of excellent ideas on foundations. 

Foundations Under Old Buildings A 

complete cement foundation can readily be 
built under an old building. All that is 
necessary is to remove from the old wall a 
few of the stones or bricks as the case may 
be, at various points around the foundation 
and insert short pieces of heavy timber to 
wedge up the building. The building should 
be carefully raised in this manner entirely 
clear of the old foundation. Then all of the 




old foundation should be removed and a 
trench dug and forms set in place in the 
usual manner for concreting In case of 
small buildings it is usually easy to raise 
them high enough to allow working loom, in 
which case the forms can be filled light up 
to the top with concrete If the building is 
large and too heavy to be raised leadily so 
as to provide necessary working headroom, 
the foundations may be made 3 inches wider 
than the sill When the forms have been 
carried to the desired height the concrete 
may be inserted through this extra space of 
3 inches. 1 o make placing of the first layers 
of concrete easy the top board of the forms 
may be left off until ready to place the last 
layer of concrete The building should not 
be lowered upon the foundation until the 
concrete has had at least two weeks to 
harden After this time the timbers used 
for the purpose of wedging up the building 
may be removed and the openings which 
they occupied be filled with concrete 

Cellar Steps are show n w ith construction 
detail in big 2 While side retaining walls 
may be built before or after cellar steps are 
constructed, it will usually be found more 
convenient to place the forms for the steps 
aftei the side walls have been built. 

Before laving the concrete for the steps 
the slope on which they are to rest must be 
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well compacted so that theie will be no 
settlement and consequent cracking of the 
concrete. If theie is any doubt as to the 
sustaining power of the soil it would be well 
to lay a 2-inch layer of conciete hist on this 
slope and then to embed in it 3^-inch iods 
placed 12 inches center to center, after which 
concreting of the steps may be continued 
This reinforcing will serve to pievent clack- 
ing at the relatively thin section of the 
concrete where the tiead and the rise meet 



Retaining Wall and Steps 

lerraces if too steep, will not stay 
sodded, and if too flat take up room which 
would otherwise be a part of the lawn 1 he 
neatest way is to place a letainmg wall 
along the terrace edge 

If the wall is ovei 1 foot high steps aie 
necessary. A most convenient airangement 
is to have the bottom step come flush with 
the face of the wall, making it impossible to 
fall over one or two projecting steps in the 
dark. 

In building, inseit a stop plank between 
the front and back forms to prevent the 
concrete from going to the full height of the 
wall. The bottom of this plank should be 
kept at a height above the bottom of the 
wall sufficient to form the first step. 

After the concrete for the wall is placed, 
remove the section of the foim where the 
steps are to come, and dig out the earth to 



a depth sufficient to hold them The remain- 
ing steps are built in the manner alieadv 
described 

Fig 3 gives suggestions for constructing 
simple foims tor outside steps 

Cement steps can teadily be built of a 
uniform concrete throughout piovided the 
coaise aggregate does not exceed % inch in 
greatest dimension, and the conciete is well 
spaded when placed in the forms. If there 
is any difficulty encountered in getting a 
good sui face finish, forms may be filled to 
within about Y 2 inch °f f till and a 1 2 cement 
mortar in which the sand is coaise and hard 
be used to fill the remainder of the foims 
This finishing coat should be placed imme- 
diately after placing the other concrete so 
as to secure a good bond between base and 
wearing surface If any ii regularities appeal 
in the face of the risers of the steps after 
forms are removed, these can be readily 
pointed up with a 1 2 cement mor- 
tar and be finally given a coat of 
cement grout paint if a smoother 
finish is desired, this being gone 
over with a trowel just as soon 
as the grout has commenced to 
harden 

The illustration below is a sug- 
gestion of how individuality can be 
attained 

Paneling of various kinds is 
easily arranged by the use of blocks 
and strips in forms 




Suit’ t 1 fit foi steps, showing how \ little decorative line 
can he easily introduced 




Construction of forms for cement steps, showing p oper method 
of bracing 
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The entrance of this trim-looking cement storage cellar 
may be planned hv the method snown at top of page 62 



Cement Block in Foundations and Walls. 
For large structures and particularly where 
it is desired that the foundation or wall 
be of massive character, no douht mono- 
lithic construction is to he preferred, hut 
for a great deal of foundation work, partic- 
ularly that type appropriate for dwelling 
houses and other small buildings, cement 
block may be and often are used to advan- 
tage. Where cement block are available, 
the labor and expense of setting up and 
taking down forms is eliminated and the 
resulting cement work is just as satisfactory 
in every way as though monolithic cement 
construction were used. There are ordinarily 
fewer pockets than in monolithic concrete 
and presents an attractive appearance. 

I he laying of cement block being essen- 
tially masonrv work, comparable to the 
laying of brick and dimension stone, a few 
precautions different from those one would 
1 all attention to m connection with mono- 
lithic construction are necessaiy when 
cement block are used for building founda- 
tions It is always desirable that basements 
be dry and there is no reason why basements 
enclosed by cement block foundation walls 
cannot be made and kept just as dry as 
1 hough the enclosure wall wete of mono- 
lithic construction. All that is usually neces- 
sary is to make sure that the block used are 
of good dense mixture and that they are 
laid in a rich sand cement mortar not leaner 
than 1 :3. that the block are well wetted 
before laying and that the mortar joints are 
completely Filed with mortar and well 
pointed up As an extra precaution the 
treatments described on page 34 may be 
applied. 



Walks and Floors 



So far as the operations of construction 
go, there is little difference between cement 
yvalks and cement floors laid on the ground. 
Cement floors such as laid for the various 
stories of a building above ground level, arc 
necessarily reinforced and, therefore, rnvolve 
the observance of some principles of con- 
struction not associated with similar work 
supported by soil foundation The following 
discussion is not intended to in any w ay con- 
sider the building of reinforced cement floors 
A cement walk is a stretch or strip of 
concrete intended primarily for pedestrian 
traffic. It may, however, he compared 
to any cement pavement The first essen- 
tial to success in the building of walks and 
of floors on soil foundation is that the 
soil shall he well drained so as to prevent 
water from being retained beneath, thus 
preventing the upheaval in freezing weather 
I he area on w hich the concrete is to he 
laid should he cleaned from all vegetation 
and similar refuse, and if the soil is not 
firm so as to provide a substantial founda- 
tion, it should he thoroughly compacted by 
rolling or tamping so that everywhere hear- 
ing power will he equal. All soft or spongy 
spots should he dug out and filled with clean 
gravel containing little or no sand or with 
hard cinders free from ash and such filling 
should be well compacted. It is desirable, 
however, to avoid the use of any such 
filling material where effective drainage 
in the natural soil can he secured because 




f *ood type of barn driveway Bv adding aide wall* and a 
cement floor an excellent cold-atorage r<x>m could lx* had 
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I eveling surface of sidewalk by use of straight- edge 



B the tendency is, when using a subbase of 
f gravel or cinders to place it in w hat amounts 
to a tiench and in that way piovide a 
I “sink” or sump hole which serves not to 
i drain the foundation but to actually cause 
w T ater to collect and be ietaintd beneath the 
finished pavement. Therefore, if a subbase 
of cinders or gravel is used the added pre- 
caution should be taken to lay tile diains to 
lower outlets at such inteivals as will secure 
| free drainage of the subbase. 

In order that the surface of a walk or 
floor may drain quickly after rains, it is 
necessary that the surface have a slight 
I gradient or slope in one direction or as is 
1 sometimes done in the case of a walk, have 
the surface very slightly clowned. One- 
quarter of an inch to the foot is sufficient 
slope to provide for a floor and not to exceed 
one-quarter inch crown at the center of a 
walk of usual width (4 feet) will piovide all 
necessary drainage slope for its surface. 

Outdoor floors and cement walks may 
be either of one or two-course construction 
For feeding floors, barnyard pavements, 
driveways and ordinary walks around the 
farm, one-course construction is preferred. 
For such work a l:2J/2:5 concrete may be 
used. In the case of feeding floors or bain- 
yard pavements wheie greater density and 
hence, dampness or penetration of filth is to 
be prevented, a 1*2*3 mixture is preferred 



Generally speaking, no sidewalk should 
be less than 5 inches thick The same may 
be said of floors, except if the latter are to 
be used in part as driveways and, therefore, 
will be subjected to the weight of heavy 
traffic, the thickness should be greater and 
in most cases reinforcement in the concrete 
will be desiiable 

Depending on the thickness of the pave- 
ment, 2 by 4’s or 2 by 6’s will serve for 
foims. These should be held ngidly in place 
by stakes oi braces with top edges true to 
the line and grade required. Wheie side- 
walks hll the space between cuib and build- 
ing lines, foims should be so set as to give 
the walk a slope toward the curb of Vr-inch 
per foot of width. Where walks are bordered 
by lawns, foims should be set level and 
drainage of the walk secured by suitable 
crown at the center. One-quarter inch for 
each foot from side to center is the maximum 
necessary. Walks and outdoor floors may 
be built by so setting foims that alternate 
slabs are concreted hist and when these 
have sufficiently hardened forms can be 
removed to permit concreting of inter- 
mediate slabs 

Present-day practice in building walks 
has, however, run toward continuous con- 
creting of the strips and joints are provided 
for by division plates used where desired 
to mark the limitation of slabs or by cutting 












through the entire thickness after it ha> 
sufficiently hardened so each slab mav be 
completely separated from adjoining ones. 
Where division plates are used, they are 
usually of 1 s-inch thick steel as wide as the 
depth of the slab and as long as the width 
of the walk. They should be thoroughly 
cleaned and oiled each time before and after 
use. After the concrete has hardened 
sufficiently to prevent breaking, the division 
plate can be removed without difficulty. 

Concrete is usually muted to a rather 
stiff consistency that will require rather 
vigorous working to bring to proper surface. 
After placed between forms it is struck off 
to the required level by using a template 
or straight edge. The subgrade where con- 
crete is laid should be dampened just before 
concrete is placed upon it. If dividing plates 
are not used to mark the limitations in 
slabs, every care must be taken to see that 
in cutting through the concrete to mark a 
joint it is completely cut through so that 
slabs are separate. The surface edge of each 
slab should be rounded to a radius of 
1 4 -inch by using one of the common finishing 
tools intended for that purpose. 

In walks, expansion joints should be used 
to take care of changing volume of the con- 
crete due to temperature changes. Expan- 
sion joints should extend from the surface 
to the subgrade, be truly at right angles to 
rhe sidew alk surface, and be made by putting 
the specified joint tiller in place before plac- 
ing the concrete. The joint filler used in 
such cases is generally a premolded asphaltic 
preparation similar to that used in joints in 
other cement pavements such as roads and 
streets. The expansion joints should be 




r* of r ' er in finishing ooc -course adevalk 



placed at approximately > 0 -foot mter\ als 
and should be about } 2 inc ^ thick. 

No other detail of cement pavement con- 
struction is of more importance than proper 
curing of the work after actual concreting is 
finished. In the case of cement walks, how- 
ever. this precaution for some unaccountable 
reason is almost universally neglected \s a 
result sun and wind dry out water from the 
concrete before that water has had a chance 
to perform one of its principal obiects. 
namely, the chemical transformation of the 
cement which results in thorough hardening 
• *f the concrete. Specifications for cement 
highway pavements require that a covering 
of earth or some other moisture-retaining 
covering be placed on the pavement as soon 
as practicable to do so after hav ing placed 
the last concrete and further require that 
such covering shall be kept in place and 
moist for varying periods in order to enable 
rhe* concrete to thoroughly and uniformly 
harden. 

Il the construction is to be two-course 
work, then a base consisting of 4 1 2 inches 
of 1 -3 :5 concrete may be used with a 
finishing coat of 3 4 -inch mixture of a 1 2 
cement mortar. It is necessary that the 
tine aggregate used in the wearing course 
mixture shall be hard and durahle in order 
to resist the wear of traffic. 

1 he latest practice in cement walk con- 
struction follows a practice in highway’ 
pavement construction that has become 
general in the past two or three years. 

amrl v. the use of a light roller to compact 
rhe concrete immediately after it has been 
stiuck off m the forms and before the hnal 
finish is given by a wood hand float or 




An example of failure to provide for tree gn*nl», rt«ultnf 
upheaval of slab. A srmidrrle should hare hern W t r in 

The slab mhen laid 
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Improper drainage is sometimes the cause of cracking cf 
walks at the center Often, however, such cracking is due 
to the area on which the conciete is laid being slightly 
higher at the center than at the sides that is, compacted 
more at the center than at the sides, with the result that the 
slab rests on this hard center and lacks support at the sides 

trowel. It is recommended that a rollei for 
this puipose he from 10 to 12 inches in 
diameter and so built that its weight is 
approximately one pound pei lineal inch of 
surface contact. 

Generally speaking, cement walks should 
consist of slabs not gieater than 6 feet long in 
any dimension. Indoor floois such as those 
used in barns and stables should be laid in 
slabs not greater than 10 feet in any one 
dimension unless the concrete is reinforced 

“Dusting” of Floors. Frequently we 
hear complaints of cement floois dusting 
hadly. The cause of this has been definitely 
fixed in the use of too fine oi duty sand 
soft sand, too lean a mixture, coaise aggre- 
gate coated with dust or clay, dirty material 
of any sort, too much tiowehng when 
finishing with a steel trowel, having the 
cement mixtuie too dry or too wet and 
neglecting to protect the work after finished. 

Knowing the causes of dusting, the 
remedy is evident, namely, be sure to avoid 
those had practices known to conti lhute 
to the undesirable end. 

Read the directions in preceding pages 
of this book covering testing of sand, propei 
mixing, methods of securing densit\ and 
waterproof qualit\ 



Cement improvements advertise the jcut 
that progressive people live thereabout 
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(■ ) Sidew ilk slab i, j perl tl igh I i 

top courses 

(Ij) Where joint in top course is not over joint in base. Result, 
crack at point indicated by arrow 

(c) No division in base. Result, base may crack, carrying 
crack through top course, regardless of division in top 
course, producing crack in top as shown by arrow 




In two-course work the top is frequently not laid soon 
enough following the placing of the base, w th the result 
that sooner or later the top course scales or breaks away 
from the base. Frequently the top course is too thin and 
also, as mentioned in the accompanying text, the base often 
contains so little cement as to have no excuse for being called 
concrete 
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Curbs and Driveways 



To build a fine cement walk or driveway 
without protecting the edges with curbing 
would mean the formation of irregular and 
disfiguring gutters established by nature, if 
not the undermining of the structure. The 
additional expense of adding curbing while 
the work is under way would represent a 
small outlay compared with its value. It is 
a simple matter to construct substantial 
cement curbing. When properly done it will 
not get out of alignment as is the case with 
stone curbing. It may be brought to an 
exact line and finish, thus corresponding in 
texture and appearance to the thing it 
protects. Cement construction is used for 
this purpose in all large cities and towns, and 
in response to the great demand for curbing 
of this character, machinery has been in- 
vented to facilitate construction. The same 
good results, however, may be secured where 
thework is done byhand. Astandard method 
of constructing ordinary curbing, such as 
would be suitable for the farm or a suburban 
property, might be described as follows: 

At the edge of the pavement, and 
measuring from its finished surface, dig a 
trench 12 inches deep and at least 6 inches 
wide. Place over this the forms, the bottom 
of the forms being on a level with the 
finished surface of the road. Make the 
forms about 6 inches high. The forms should 
be placed both back and front of the pro- 
posed curb, the front form having a batter 
or incline of 1 o inch. Concrete should then 
be deposited in the ditch and within the 








‘Strip drives” are made according to the dimensions shown 



forms, and the upper surface smoothed off 
with a steel float and all small surface 
interstices filled in with a 1:1 mortar in case 
this is necessary . The upper edge should 
be rounded with a 1-inch rounding tool so 
as to give a neater appearance. The moment 
the concrete is sufficiently hard not to pit 
under sprinkling, this should begin and the 
concrete should be kept wet for at least 
two days. The more frequent and prolonged 
the sprinkling of the newly-finished work, 
the better the results. 

Cement Driveways 

I he cement driveway is reasonable in 
first cost, and if well built, will last indefi- 
nitely. Even on highways subject to con- 
stant traffic of all descriptions, cement has 
proved to be more satisfactory than any 
other material of like cost. For example, a 
cement road put down in Bellefontaine, 

( )hio. some twenty-five years ago has cost 
less than $25 per mile per year for main- 
tenance during that long period of time. 
On a private driveway of concrete up-keep 
cost should be practically negligible. It is 
in recognition of its durable and economical 
properties that many owners of large 
country estates are substituting cement 
construction for macadam and other types 
of roads. 

In building a driveway to a house to 
provide for private automobile or service 








A method of saving concrete in an automobile runway 



I ti attic which is seldom excessive, lay the 
concrete 5 inches at the sides and 6 in dies 
at the center. This thickness will he amply 
sufficient for such infrequent traffic. I he 
propoitions should he 1:2 4 I he concrete 
should he mixed to a mushy consistency and 
when in place between side forms, which 
| should be rigidly staked at each side ot the 
load, proper shape should be given to the 
load by means of a template, a long plank 
reaching from side form to side form, and 
tut to the desired crown After bringing the 
ft load to pioper contour by the use of the 
template the surface should be evened up 
by lightly troweling with a wooden Hoat 
When the concrete is sufficiently hard not 
to pit, the surface should be sprinkled with 
watei, and when the concrete will stand the 
weight of a man, it should be covered with 
about 2 inches of earth, which should be 
kept wet for at least ten days No tiaffic 
should be allowed upon the road for two 
weeks. Cut at every 25 or 30 feet what are 
known as expansion joints 1 hese expansion 
joints should be filled with asphaltic felt or 
tar paper. Wheie the driveway receives 
very heavy loads, such as hay wagons and 
large trucks, make the concrete 6 inches at 
the side and 8 inches at the centei, mixed 
in the proportions of 1*2 3. Otherwise the 
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method of construction is the same as already 
described, with the exception that the edges 
of the joints should be protected by special 
steel plates. 

Cement Tracks for Automobiles 

In some cases property owners possessed 
of small lots have adopted a rather ingenious 
method of making cement roads for auto- 
mobiles by digging trenches and establishing 
therein narrow cement tracks as shown in 
the accompanying illustration. This type of 
construction is not practicable w here vehicles 
pass each other. 



Small Cement Buildincrs 



Strength, permanence and freedom from 
repairs and constant expense are just as 
much a part of small cement houses as large 
ones. Small cement buildings include chicken 
houses, icehouses, hog houses, machine sheds, 
smoke houses, garages, dairy buildings and 
other similar structures. 

In a way, all well constructed buildings 
are built by following certain so-called 
“specifications,” and except as it is neces- 
sary to vary certain details of a specification 
to provide for different foundations so that 
the weight of different sized buildings wall 
be properly carried by the soil, one broad, 
general specification can be made to include 
most, if not all, of the requirements of con- 
struction. 

Foundations for Small Buildings The 
first thing necessary is to excavate founda- 
tion trenches below r the line of frost penetra- 
tion and to such a depth that firm soil may 
be reached, to provide the necessary load- 
carrying capacity. A foundation so con- 
structed will not be subject to heaving from 
frost action or settlement due to improper 
bearing, and, therefore, will not crack. Foun- 
dation depth to avoid frost usually may be 
obtained by inquiry to a local builder or 
some other peison familiar with successful 
building practice in the neighborhood. All 
roots, sod and any other refuse material 
must be removed and any soft or spongy 
spots must be excavated and holes filled 
with well compacted gravel, cinders or earth 
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Placing footing and cement block foundation wall 

Bearing Area of Soils 

1 he bearing area for different soils is 
commonly calculated according to the follow- 
ing table, which may be used for founda- 
tions, footings, piers, engine bases and 
similar work : 

Soft Clay — 1 to 2 tons per square foot 
of bearing area. 

Ordinary Clay — 2 to 3 tons 

Dry Sand and Clay — 3 to 4 tons. 

Hard Firm Clay — 4 to 6 tons. 

Firm Coarse Sand — 6 to 8 tons. 

Firm Coarse Gravel — 6 to 8 tons. 

Bed Rock — IS tons. 

The Floor. For convenience, the floor is 
often constructed immediately after com- 
pleting the foundation walls to ground level, 
otherwise it is built after the walls have been 
finished and the structure practically en- 
closed. In any event, the floor must be con- 
structed entirely separate from the walls and 
a joint must be provided between them, in 
order to permit unequal settlement without 
cracking 

In preparing the subbase for the floor all 
holes must be filled and compacted to avoid 
possibility of settlement 

Walls. Cement block or cement building 
tile, which are now easily available almost 
everywhere, constitute the very best wall 
materials for small and moderate sized 



buildings on the faim and elsewhere. For 
all small buildings hollow block or tile 8 
inches in width are preferable; for the lower 
walls of large barns blocks 12 inches in 
width are used in order to provide amply 
for the heavy loads carried. Methods of 
using these materials for the walls of small 
buildings are described on page 40. 

Wheie cement block oi tile cannot be had 
conveniently the walls may be built of 
monolithic or “solid” construction. Walls 
so built need not be over 6 inches thick for 
the average small building, and w T here 
limited to one story in height, a wall thick- 
ness of 5 inches is usually sufficient if the 
wall lengths are not over 30 feet. In such 
case pitched loofs must be provided with 
their own cross bracing, to make sure that 
no outward thrust is transmitted from the 
ioof to the w alls 

The foundation for a small building 
should start on a cement footing 12 inches 
wide and 8 inches deep, placed at the 
ltquired depth (See paragraph on Founda- 
tions page 64.) The 8-inch cement block 
may be laid on this and continued to the 
i oof as illustrated on page 39. If the w T all 
is to be built of concrete mixed on the 
iob, foims may be set directly on the foot- 
ings and the wall continued up of equal 
thickness fiom that level. In many cases, 
however, where a basement is not desired, 
the wall below giade is placed without forms 
in a trench dug as nariow as practicable, 
frequently about 10 inches In such cases 




i oims jn position foi monolithic foundation stall 
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the saving in avoiding excavating and the 
use of forms justifies the use of more 
material in the wall below grade 

Proportions will be found in the I ables 
of Recommended Mixtures on page 12 

When laying foundations upon which 
wooden structures are to be erected, it is 
always advisable to embed anchor bolts in 
the concrete so that the wood sill may be 
hrmly anchored to the concrete I his in 
turn serves to anchor the whole building 
against possible destruction from heavy 
winds if the timbers are well framed into 
or fastened to the sills by stud anchors. 
Where sills are not used, such stud anchors 
are themselves attached to the cement 
foundation by bolts previously embedded 
in the concrete at the time the last few 
inches of the foundation is constructed 
See illustration on this page These bolts 
are held in the position desired while doing 
final filling of foims, by suspending them 
from hangers resting across from inside to 
outside forms. 

Roofs 

Cement roofs, like other cement struc- 
tures, reduce file risk by eliminating the 
hazard of fire. Reinforced monolithic and 
a plastered cement loof formed on a base 
or ground of metal fabric are used both 
for pitched and flat roofs Usually the 
cement roof is designed after the slab type 
with but little pitch 

Fig. 5, page 23, is an example of a typical 
slab roof. 

Cement Roofing Materials. Where 
pitched roofs are desired and the unsup- 
ported spans are rathei great, it is some- 
times difficult to place cement slabs or 
plastered construction such as descnbed in 
the preceding paragraph, and preference 
easily" leads to the selection of cement roof- 
ing tile or cement-asbestos shingles where a 
permanent, fire-resistant and maintenance- 
free roof is desired. Either of these roofings 
will be found attractive, easy to lay and 
equally applicable to new or old roofs 

Rigid “asbestos” shingles, made by a 
process of pressing a uch mixture of asbestos 
fibre and Portland cement, are often pie- 
ferred to slate for finest roofing purposes and 
should not be confused with flexible “pre- 
pared” roofing. 





A good method used in waH construction of a cement 
house. The wooden studs are left embedded partly in the con 
crete. The slight interior projection of the studs makes 
furring and a dead air space easily possible 
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Typical details of cement tile roof 

Cement roofing tile are constructed with 
double side locks, forming a perfect means 
for excluding wind and water. They are 
produced in heavy steel molds and cured on 
heavy steel pallets, making each tile smooth- 
laying and snug-fitting because absolutely 
true to shape; burnt clay products may be 
warped or twisted somewhat as a conse- 
quence of heat treatment. Both types of 
cement roofings are procurable in colors 
suitable for a wide range of uses. 

“A Manual of Concrete Masonry Con- 
struction” by the Portland Cement Associ- 
ation, says: 

Cement Tile. “Cement roofing tile are 
generally produced in standard sizes of 9^ 
inches by 14 % inches (overall dimensions,) 
150 tile being required per square of 100 
square feet. 1 heir weight is approximately 
5^2 pounds each. 1 ypical construction 
details of cement tile roof are presented in 
accompanying illustrations. The supporting 
rafters should not be less than 2 by 6 inches 
in size, spaced 20 inches apart, center to 
center, connected with collar or tie beams 
to prevent spreading and covered with 1-inch 
seasoned sheathing, close laid and firmly 
nailed. With the aprons and counter flashing 
raised to admit the felt, the laying of the 
roof is done in this manner: 

“Cover sheathing with approved 12- 
pound, or heavier, roofing felt laid parallel 
to the eaves and lapped at least half its 
width in every course. Lay an extra ply of 
felt next to the eaves; cap the hips and 
ridges with an extra longitudinal strip at 
least 12 inches wide and extend the felt up 
against vertical walls at least 6 inches under 



counter-flashing In valleys lay one 
extra ply longitudinally. 

“Lay continuous lath weepei 
strips on lS-inch centers from eave 
to ndge at light angles to ridge 
Attach to the weeper stnps and at 
the light angles to them, % by 1 %- 
inch battens (accuiately spaced to 
accord with the length of the tile). 
Lay tile caiefully so that when fin- 
ished the courses will piesent a 
straight and uniform appearance 
when viewed vertically, horizontally 
oi diagonally. Cover hips and ndges 
with accurately laid ridge roll, bed- 
ded in 1:3 cement mortar colored to 
match ioofing tile.” 

Cement Asbestos Shingles. Cement 

asbestos shingles are approximately j^-inch 
thick. They average in weight about 435 
pounds per square (100 square feet) foi the 
American (rectangular) type and about 275 
pounds per square for the French, oi 
diagonal, type The method of laying is 
substantially the same as for common wood 
shingles except that conveniently shaped 
specials” are provided for use at ndges, 
valleys and eaves. 

Protection of Ceilings and Eaves. A 

protective covering of Portland cement 
plaster on metal lath may be expected to 
delay the passage of flames foi an hour, and 
afford an effective protection against mois- 
ture and decay. Therefore, the underside of 
every wooden-framed roof should be pio- 
tected by the application of cement plaster 
on metal lath to the ceiling and undei-hang 
of the eaves. 
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Cement Rooting Tile 
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Cement Poultry Houses 

Hens can be made to produce large 
quantities of eggs and maintain such a pro- 
duction if they are provided with suitable 
quarters and are otherwise well caied foi. 
Sanitation is a large pait of success in 
poultry raising. Good cement construction 
in a poultry house will improve sanita- 
tion by checking vermin and other poultrv 
pests. 

Foundation requirements are included 
in the chapter on “Small Cement Buildings ” 
(Page 69.) 

This design, which is for a cement 
poultry house 16 x 45 feet, may be halved 
if desired, without varying anv of the con- 
struction requirements. 

This poultry house plans ventilation 
from open windows covered with 1-inch 
poultry mesh and protected against extreme 
cold weather by muslin diop curtains 
Dampness on walls of poultry houses can be 
avoided in the same way as in dairy barns 
and that is by proper ventilation. 

Cement poultry houses aie rat-and 
mouse-proof. Where the poultiy house flooi 
must necessarily be located on soil which is 
not favored w T ith the best of drainage, then 
it is well to prepare a subbase on which to 
lay the floor. This should be preferably 
8 inches of w r ell-tamped, clean gravel, oi 
cinders free from ashes, and this subbase 
should be connected at several points to tile 
drains that will prevent water from remain- 




ing beneath the floor. The floor should be 
of one-course consti uction, using a 1:2:3 
mixture, and should be graded so that rain 
driving in will diain ofF On this flooi theie 
can be thrown any kind of clean litter for 
the animals to scratch in 

Poultiy house walls should be of a 
1 2J/£ 4 mixture, in which the coarse aggie- 
gate consists of matenal well giadcd hom 
34 up to 1 inch maximum size, on account 
of the thin wall section See the chapter 
on “Forms and Reinforcement ” The poul- 
try house design here shown calls for only 
a 4-inch wall Carefully constructed, this 
will sustain the weight well Nevertheless, 
in geneial practice it would be better to 
provide for a 6-inch wall 

If the walls are of hollow cement block 
the thickness will be 8 inches, the nariowest 
piactical width foi hollow bearing walls. 
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Cement Icehouses 

lo the average farmer, an icehouse is 
convenient and profitable. To the dairy- 
farmer it is an absolute necessity. Idle days 
during the winter, put to harvesting and 
storing ice, bring the cost of ice very low. 

Strange as it may seem, there is a fire- 
risk involved in the storage of ice. Sawdust 
or hay or straw is used for packing and 
probably the variable content of moisture 
in these materials causes decomposition and 
consequent heating in a way similar to the 
heating in the decomposition of manure, and 
this frequently results in fire. 

Wood is a poor material from the eco- 
nomic. standpoint to use in icehouse con- 
struction. It is not fire-safe and soon rots 
out owing to the alternate wet and dry 
conditions to which exposed when the house 
is filled with ice, and from neglect when 
empty. No other material is so well adapted 
to icehouse construction as cement. 



ble monolithic walls, either method pio- 
viding an air space which will reduce to a 
minimum the melting of ice fiom outside 

temperature mfluences- 

A number of modifications of the plan 
\m11 suggest themselves to fit possible 
individual requirements For instance, it is 
quite a simple matter to extend a cement 
constructed refrigerator compaitment into 
the ice storage room so that this compart- 
ment will always be surrounded with ice and 
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Part plan showing hollow wall construction 
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hence serve as an actual cold room for eggs 
dressed poultry, milk and cream 

The floor of cement construction slopes 
in all directions toward a central drain I his 
flooi is made independent of the side walls 
and should be so laid that there will be a 
J/ 2 -inch joint all around which can be scaled 
against leakage and entrance of an by 
pouring into it hot tar or asphalt 1 he 
I drain is “ trapped ” so that the water from 
ice melting will seal it against the possible 
entrance of air, thus preventing rapid melt- 
ing of ice 

The smallest practical dimensions tor 
the farm icehouse should be considered as 
10 x 10 x 10 feet, giving contents of 1000 
cubic feet Since a cubic foot of ice weighs 
about 57 pounds, such a house would hold 
about 20 tons allowing for the usual waste 
of space in packing ice. 

An icehouse should be located in a place 
convenient to the dairy barn, and on dry, 
well-dtained ground Building below the 
ground makes drainage difficult and removal 
of ice to the ground level equally difficult. 
It is generally more costly too, for an under- 
I ground ice house requires the same material 
and expense in building as one above ground 
I in addition to the cost of greater excavation. 
1 he soil is a good conductor of heat During 
a large part of the year, ice will melt less in a 
suiface storage room exposed to actual con- 
w tact with air than in underground storage 

Although the accompanying plans show 
a wood fiame and shingle roof, a cement 
roof is by all means preferable l his also 
must be built so as to provide insulation 
| which is accomplished by constructing, 
independent of each other, two sets of slabs 
suitably reinforced and separated from each 
other by a layer of clean, coarse cinders 
There is tiue economy in the cement root 
since it is permanent, and in connection 
with the remainder of the construction, 
accomplishes complete hiepioofness 



Send jor “ Plans for Concrete Farm 
Building ’ — 28 complete plans — free . 
Address , Portland Cement Association , 
111 West W ashington Street, Chicago 



Cement Milkhouses 

Many city health authorities having the 
power to regulate the conditions under 
which the city milk supply is produced, 
require that cement construction be used 
throughout dairy buildings on the farms 
furnishing milk, so as to make certain that 
sanitation can be maintained. Such regula- 
tions are enforced by State authorities as well. 




Cemenr milkhmise 



Accompanying designs show a very con- 
venient layout for the dairy-farm milkhouse. 
Even the shipping platform is of cement 
construction, so that every thing about the 
structure is permanent. Fireproofness also 
is secured, w hich is quite necessary since the 
boiler room is a part of the building. I he 
method of securing insulation for the ice 
compartment is shown in detail. Otherwise 
its construction is not unlike that described 
elsewhere for a small icehouse. 
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Cement milkhouse 



In this design the shipping platform is 
specified as 4-inch reinforced concrete. It 
would perhaps be better if this were made 
6 inches thick as it would then be easier to 
place reinforcing and make certain that it 
was everywhere surrounded by and peifectlv 
bonded with the concrete. 

Although a good interior wall finish can 
be obtained by mixing the concrete to cor- 
rect consistency and carefully spading when 
placing in the forms, it is always desiiable 
to have an exceptionally smooth wall in a 
milk room so that the surface can be kept 
thoroughly clean, and it would be well after 
removing forms to rub down the concrete to 
the desired smoothness by using a caiboi- 
undum stone or some similar abrasive, and 
when the concrete has become thoioughly 
dry to give the wall several coats of white 
enamel paint of a kind prepared especially 
for use on cement surfaces. This will seal 
any pores on the surface and will be an in- 
centive to greater cleanliness, since any dut 
that may lodge on the white surface can 
readilv be seen. 




Root or Vegetable Storage Cellars 

Accompanying sketches show in plan and 
longitudinal and cross-section a cement fruit 
or vegetable cement storage cellar 10 by 14 
feet A structure of this kind should pref- 
eiablv be located in a hillside or at one side 
of a knoll, and if so located the necessary 
excavating will provide sufficient earth to 
bank the structure and cover the roof, 
which although not essential, is desirable to 
assist in maintaining an even temperature 
inside the cellar. 

Although not shown on the plans, a 
stiucture of this kind should have reinforc- 
ing in walls, especially when set into the 
side of a hill or a knoll, to prevent earth 
piessure from cracking the walls. For a 
structure of this size js-inch rods, spaced 
IS inches center to center, will probably be 
sufficient The sketches illustrate a system 
of \ entilation, w hich is quite essential in such 
storage cellars to prevent dampness which 
would not be best for stored fruits and 
vegetables. 

\ entilator pipes are of 6-inch cement 
tile. The vents should be covered with 
galvanized wire fnesh to exclude rats and 
mice It is a good idea to lav a raised plank 



A cool and maintenance proof building of cement block 
construction 
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Horn* over the cement one and to divide the 
cellar into bins with 2-inch plank partitions, 
nailing planks 34 inch apart on 2 hv 4 studs 
so that there will be ventilation all around 
the stored contents 

Ratproof Corncribs 

Accompanying designs show a corncrib 
designed by the United States Department 




of Agriculture, in which ratproofness is 
secured by cement foundation walls and 
floor and a fender strip that prevents the 
rats from climbing up side walls. 1 he crib 
is a double one, each compartment having 
an estimated capacity of 1,000 bushels of 
ear corn. I he driveway as well as the floors 
in the cribs proper are paved or floored with 
cement. Construction of such floors has 
already been described under the heading 
“Walks and Floors.” In setting up forms 
for the cement floor in the cribs the form 
boards should be set so that the floor will 
have a slope of at least 34 inch to the foot. 
This slope should, of course be toward the 
outside. 

It is also possible to build corncribs ot 
cement throughout, using cement corncrib 
blocks having openings extending through 
them and slanting downward to prevent the 
entrance of rain. 




Good type of corncrib 
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draught, thus preventing the fire from burn- 
ing too freely, and causing it to smoulder and 
smoke instead. Such a structure should be 
at least thirty days old before put to use. 



Barns, Stablos.Silos.otc. 



Plan of cement corncrib 

Cement Smoke House 

Suggested plan for a reinforced cement 
smoke house with fire-box placed outside of 
the building is shown in the accompanying 
sketch 1 he fire-box is so designed that in 
joining the smoke room there is a down 
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1 he ad\ antages of a barn of cement con- 
stiuction are made apparent by what has 
already been said elsewhere about first cost, 
maintenance cost, proof against fire, vermin, 
weather and other deteriorating influences. 

Bains may be built of block or mono- 
lithic cement construction. The foundation 
walls should be 12 inches thick, following in 
construction the suggestions made in the 
data on foundations, on pages 40 and 62. 
W alls above ground for two-story barns 
should be not less than 10 inches thick. 

floors should be built with care, as 
suggested elsewhere in this book. They 
should be s oi 6 inches thick for one-course 
construction Wheie animals walk or stand, 
the surface should be finished with a wood 
float to give an even but non-slipping surface. 
Over-troweling often causes checking. Barn 
floors should be laid in slabs not larger than 
10 feet in any one dimension with joints 
extending cleai through the floor, to prevent 
unequal settlement or cracks caused by 
expansion. 

1 he accompanying sketches show a 
good design for a general purpose barn. 

I he airangement of horse stalls excludes 
odors from the dairy barn proper, from 
the feed loom and other dairy apartments. 

1 he second story has a fiieproof cement 
floor to protect the animals underneath 
should there be a fire in the hay storage. 

1 hese plans proyide good facilities for 
indoor lighting. 

1 h e United 
States Depart- 
ment of Agricul- 
ture recommends 
6 square feet of 
opening for each 
animal and gives 
4 square feet as 
an absolute min- 
imum. Figure on 
ample room for 
the animals. 
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Cement Stable or Bam Floors 

All refuse and soft earth is removed from 
within the bam and the floor laid out, ex- 
cavating or filling in as necessary to bring the 
subgrade to the required level. All portions 
of the subgTade must be thoroughly tamped 
to insure a sound base for the concrete. 

Recommended dimensions are secured by 
reference to the cross-sectional illustration 
shown on the preceding page, approved by 
the American Society of Agricultural En- 
gineers. 

It is usually considered easier to proceed 
by placing the manger curb first. Stanchion 
supports are carefully placed to secure per- 



fect alignment and anchorage. The great- 
est care must be exercised in getting the 
proper le\el for this curb, then carefully 
taking le\els from it for other parts of the 
work Steel stall partitions are next erected, 
after 'which stall floor, gutter, manger and 
alle\s are completed, usually in order men- 
tioned Most manufacturers of stall equip- 
ment furnish patterns or templates with 
directions for use in with their particular 
appliances. 

\11 portions of the work except the curbs, 
mangers and gutters must be finished with a 
wooden trowel, securing the desired grade 
and a surface smooth enough to be sanitary 
and easily cleaned, yet sufficiently rough to 
pre\ent the animals from slipping. Round 
interior and extenor comers to make clean- 
ing eas\ and to afford more comfortable 
surfaces for the animals. 

I be entire thickness of the floor, manger, 
gutter, etc . are con\enientl\ placed in one 
operation or as ‘one course work” for a 
1 2 ; mixture s recommended, having a 
jell \ -I i ke com stency . In finishing the sur- 
face, a small amount of 1 2 mortar may 
be added if necessary to secure sufficient 
smoothness Gutters and mangers should 
he sloped at the rate of 3 4 inch to the 
foot toward drain outlets. 
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View in a model dairy where cement replaced wooden floors 
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Caring for Cattle and Floor. Regard- 
less of the kind of floor, bedding of straw 
or litter is an absolute necessity, it keeps 
the cow clean and absorbs the valuable 
liquid manure. If the help cannot be 
depended on to bed the cows properly, it 
is advisable to use a removable wooden 
grating or platform. Cork bricks, set two 
inches in the cement, are often used. 

Feeding Floors 

V Ken feed w is thrown out on the old- 
fashioned feeding lot, part of it was eaten 
and part trampled into the mud — wasted. 
Wood feeding floors were no improvement. 
They harbored rats and often became so un- 
sanitary as to menace the health of the herd. 

Cement feeding floors which overcame 
all of these things, have been said by con- 
servative men to be able to pay for them- 
selves in a year. 

Details of construction are similar to 
those described elsewhere under “Walks 
and Floors.” The location should be one 
where drainage is good and if possible 
where the animals to be fed will be af- 
forded protection from wind. The site 
should be cleaned of all vegetation, and 
any soft spots dug out and refilled with 
gravel containing only a small amount of 



sand or with clean cinders free from ashes, 
and well compacted. The floor should be 
sloped toward one side where there should 
be a guttei that is connected to a tile line 
leading to a manure pit so that all of the 
animal droppings on the floor can be pre- 
set ed 

Feeding floors should be made pref- 
er abl\ not less than 5 inches thick and of 
one-course construction, being laid in slabs 
no greater than 6 feet in one dimension 
( 56 square feet in area). In finishing, one 
should use a wooden float instead of a steel 
trowel. The wood float finish largeh does 
away with the possibilin of hair cracking 
and leases a gritt\ texture to the pa\ement 
surface that provides a good foothold A 
cement feeding floor should be washed off 
occasionalh with broom and water, and in 
case of stock disease, and the necessin for 
thorough disinfection the surface may be 
sprayed with gasoline and the gasoline set 
ahre. thus destroying all disease germs. 

A feeding floor should always be built 
with a curb around it extending two or three 
inches above the floor le\ el to present the 
animals from shoving feed ofF the floor when 
eating. This curb should also extend a foot 
or eighteen inches below the bottom of the 
floor to present rooting under it. 




Cement leed.ng floors save pram, labor and fertil.ty. They quickly pav lor themselves 
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Cement increases hog comfort; prevents disease 



Cement Hog Wallows are Profitable 

Hogs will keep dean if given a chance 
and it is ceitainly to the inteiest of eveiy 
hog raiser to piotect the health ot his animals 
hy putting in a cement wallow In this way 
disease is avoided and the hogs gain iastei 
because they aie moie comfoi table Hogs 
have a stiong instinct to cool themselves bv 
bathing, and unless a clean place is provided 
they are sure to pick out a damp oi wet spot 
in the mud, fashioning it into a wallow 
which soon develops into a bleeding place 
for disease. 

Most cement wallows aie made by 
scooping out the eatth into the shape of a 
shallow bowl, using a boaid template swing- 
ing around a veitical lod set up as a centei 
When propeily excavated and compacted, 
the conciete is placed exacth as for a flooi 
except for the cuivatuie 1 he slab should 
be made 5 inches thick of 12 3 conciete, 
the top being biought to shape by means 
of the template device, a wooden stiaight- 
edge and a small wooden tiowel. 1 he con- 
crete is reinforced with a thickness of bull 
fencing or other heavy woven wire matenal 
laid midway between bottom and top of 
the slab. 

The maximum depth should be about 
18 inches, so that the greatest water depth 
will be about 15 inches. A cncular opening, 
connected to a tile drainage outlet should be 
provided for use in draining the tank. I his 
opening should be fitted with a wooden 
plug. An apron or curb is often placed 
around the wallow to prevent looting undei 
it. Similar construction is used for rectan- 
gular wallows which aie somewTat more 
difficult for the amateur, for which reason 
circular wallows are often pieferred. 




A frame that will stand hard use 

Scale Saves Many Times Its Cost 

A platfoim scale secuiely and peima- 
nently installed in a cement pit will weigh 
accuiately and requne no attention oi out- 
lay for repairs. Used to weigh supplies 
puichased as well as pioduce and animals 
shipped, it prevents losses and arguments 
Without a good scale the faimei must 
depend upon the other fellow’s honesty and 
accuracy. 

Constiuction of the pit is veiy simple 
A. high, well drained site is selected if pos- 
sible and a foundation wall of monolithic 
conciete is placed as shown in the sketch, 
according to dimensions furnished by the 
scale manufacturer. To piotect the innei 
edge of the surface, ll^-inch angle iron 
stiips are set in, being anchored to the con- 
crete by means of bolts embedded at intervals 
of thiee feet. 

A tile drain is placed with drain tiap in 
the centei of the floor, sloping the flooi to 
it. The tile must be earned to a suitable 
outlet. 1 he flooi is laid accoi ding to genei al 
directions contained on page 64 
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Ratproofing Frame Structures 

If farm buildings are built of cement 
construction rat problems quickh disap- 
pear; if the structures are of frame, con- 
crete will effectuallv rat proof them 1 he 
upper illustration shows the method In 
which wooden foundations are rat proofed 
by the use of a “false ’ wall of concrete 4 
inches thick, extending 24 inches below 
grade and 12 inches above grade. If more 
convenient, the false wall may he placed 
inside the foundation. 

The lower illustration shows an effective 
method of building out rats and mice in the 
case of buildings supported on posts or piers 
Wliere this construction has been used, the 
building should be r aised if necessar\ , until 
the distance from ground to floor joist line 
is at least IS inches. I he mixture should be 
lust wet enough to flow into place If there 
is room the concrete mav be tamped to make 
sure that the space is completeh tilled 



Cement Engine Bases 

Cement is the only really acceptable 
material for stationary engine bases. \ ibra- 
tion is absorbed and the engine kept plumb 
and in perfect alignment, factors which 
lengthen its life and reduce noise to the 
minimum. Engine bases are usually simply 




rectangular blocks of concrete in w hich are 
embedded the necessary bolts for attaching 
the engine frame. Simple box forms, like that 
shown, are all that is required for the making 
of small bases, the template boards across 
the top being used to assure proper location 
of the engine bolts. The forms are carefully 
remo\ ed as soon as the block is strong enough 
to permit, and the 
surface troweled after 
w hich it may be coat- 
ed with a creamy 
mixture of cement 
and w ater. 

For engine and 
pump bases 1:2J^>:5 
concrete is ordinarily 
employed, using par- 
ticles as large as 2 
inches in diameter 
and mixing with just 
enough w ater to give 
the mass a “quaky*’ 
or “jelly-like” con- 
sistency. Surfaces are 
carefully spaced, the 
top lightly tamped. 






wide and 2} A inches thick, so foimed that 
they inteilock 01 ht togethei tongue-and- 
gioove fashion. The silo rests on a heavy 
cement looting, similar to those prescribed 
foi monolithic silos. The staves have op- 
posite sides exactly parallel, so that when 
tightly held in position by steel hoops they 
fit so closely as to pioduce an au-tight and 
watei-tight tank. They aie coated on the 
inside with a flint-like cement paint or 
enamel which acts as a fuithei seal and 
pioduces a smooth suifaee to which silage 
will not cling. 

Cement block and monolithic silos aie 
built largely by conti actois, although a 



Thousands of cement stave silos are profitably employed by 
dairymen 



Cement Silos 



Even for the smallei dairyman oi stock- 
raisei , a good silo will provide both piohts 
■ and feed insurance. 1 he silo not only pio- 
duces moie and bettei feed from a given 
acreage at less laboi and expense, but it re- 
moves much of the risk by safely stonng 
succulent fodder from one fresh-feed season 
to the next. Silos very often pay back their 

• entire first cost in one filling and may be 
depended on to do so in two 01 thiee fillings. 
The permanent, maintenance-fiee cement 
silo then remains a constant souice of piofit 
without any outlay whatever 

Cement silos are fireproof and theiefoie 
not at the mercy of bain or stack hits, 
wdien properly packed they aie air-tight, 
keeping silage with minimum spoilage. 
Losses from rats are unknown. Cement 
silos are not attacked by rot and they stand 
secure whether full or empty. Three types 
of cement silos aie all giving excellent satis- 
faction — w T hether built monolithic, of cement 
blocks or of cement staves 

Where convenient it is desirable to have 
a competent contractor build the silo. 1 he 
cement stave silo has become immensely 
popular during recent years and contrac- 

* tors in nearly all parts of the country spe- 
cialize in manufacturing and erecting them. 
This type is an assembly of small cement 
slabs, usually 30 inches long, 10 or 12 inches 



These handsome monolithic cement silos adorn as well as 
serve a prosperous mid-western dairy farm 
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taim structures as well I here are also mam 
rectangular structuies such as bains, poultry 
and hog houses and coin cubs built of these 
units. Such work is always done by ex 
perienced cement stave conti actors and in- 
variably proves very economical when com 
pared with the cost of less enduung types 

Capacity of Silos. 1 he size to build de- 
pends upon the numbei of animals to be 
fed daily and the quantity of silage in pounds 
required for each animal, as well as the num- 
ber of days it may be necessary to feed 
them. Dimensions of a silo should be fixed 
in accordance with the size of the herd so 
that a day’s feeding will represent the use 
of not less than 2 inches ot silage This will 
prevent the molding of a thin top layer 
l'he oidinary dairy cow requires about 40 
pounds of silage pei day, and the table be- 
low gives suggestions as to the dimensions 
of silo to build for herds of various sizes 
and to pio\ide foi different terms of feeding 
based on the -10 pound daily ration 




A cement stave granary, one side accommodating ear corn, 
the other small gra ns 




I'he “chutes” of cement silos, as well as the main walls, are 
frequently of fire-proof cement staves 



Fine appearance , elimination of paint , 
rusty rot and repair go along with per- 
manence in cement construction . 



DIMENSIONS OF SILO ACCORDING TO SIZE OF HERD 



Number 
of Cows 
in Herd 




Feed for 180 Da>s 






Feed for 240 Days 




Estimated Ion 
nage of Silage 
Consumed 


Di- 
ameter 
of Sil 


Height 
t Si » 


l Corn Acreage 1 

Required at 15 
Tons to Acre 


lair 1 1 

nage of Silage 
Consumed 


Di- 
ameter 
of Silo 


Height 
of Silo 


Corn Acreage 
Required at 1.5 
Tons to Acre 


10 

12 

15 

20 

25 

10 

1.5 

40 

45 

50 

60 

70 


Tons 

36 

41 

54 

72 

90 

108 

126 % 
144 
162 
ISO 
216 
252 


Feet 

10 

10 

11 

12 

13 

14 

15 

16 
16 

17 

18 
19 


Feet 

25 

28 

29 

32 

33 

34 

34 

35 
37 
37 

39 

40 


Acres 

2^ 

3 

4 

5 

6 

7H 

8H 

10 

11 

12 

14H 

17 


Tons 

48 

57 

72 

96 

120 

144 

168 

192 

216 

240 

288 

336 


Feet ! 
10 
10 
11 

12 

13 

15 

16 

17 

18 

19 

20 


1 Feet 
31 

35 

36 

39 

40 

37 

38 

39 
39 

39 

40 


Acres 

3 H 

4 

5 

8 

10 

11 

13 

14H 

16 

19 
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Cement pipe in fine condition after a generation of use 



Cement Well Platform 



There are several methods of building 
a cement well platform. The choice is de- 
pendent on the manner in which the pump 
barrel and stock are joined together. In 
the illustration is shown a platform 5 inches 
thick and 5 feet square, which contains a 
manhole fitted with a cement lid The 
pump stock passes through the platform 
by means of a circular hole at the side and 
a part of the manhole opening. By this 
means the pump stock and barrel can be 
joined together and slipped into position 
by a person working through the manhole. 
Afterwards the cement manhole lid is set in 
place. Moreover, this lid is heavy enough 
that it cannot be removed by a child. 

In preparing the well for a cement 
platform, see that 4 or 5 feet of the cuib- 
ing near the top of the well is of solid con- 
crete, or of blocks or bricks laid up with 
cement mortar mixed in the proportion of 
1 pan: cement to 1^2 parts sand Carrv the 
curbing 6 or 8 inches above natural ground 
level and grade the turf to this height so 
that surface water will flow away from the 
well. Prepare to mold the cover on a wooden 
platform of 2-inch hoards laid over the well 
or placed on a level spot of ground For 
most wells, a platform 5 feet square by 4 
inches thick is sufficiently strong To pro- 
vide for a manhole opening, build a bottom- 
less box, of 1 by 6-inch boards, 5 inches 
deep, 2 feet square at the top and 18 inches 
square at the bottom -outside measure- 
ments. Another plan is to have a tinsmith 
make a round bottomless tin form 5 inches 



deep, 2 feet in diameter at the top and 18 
inches at the bottom, after the pattern of a 
laige bottomless dish-pan. To either man- 
hole form attach a wooden block of the size 
and shape of the pump barrel or stock. 
Giease the manhole frame and set it on the 
wooden platform where the opening in the 
well cover is desired. 

Have the concrete just wet enough to 
flush a little cement mortar when tamped 
into place Over the entire wooden plat- 
form, except within the manhole frame, 
spread 1 inch of concrete. Foi reinforcing, 
immediately place on this concrete S-foot 
lengths of ^6-inch iron rods running in both 
dnections (criss-cross) and spaced 9 inches 
apart Bend the ends to a hook-shape. 
Strengthen the platform around the man- 
hole opening by placing an additional rod 
on each side Bring the cover to its full 
thickness at once by tamping in the re- 
maining 4 inches of conciete. 

For fixing the base of an iron pump 
securely to the finished well platform, place 
in the soft concrete aiound the pump open- 
ing ordinary bolts (washer ed and heads 
down) to the depth of 4 inches. To locate 
these bolts correctly, set them by means of 
a wooden block or template in which holes 
have been bored and spaced exactly like 
those in the pump base Lag bolts or similar 
devices may also be used for this put pose. 
Finish the surface of the platform wrth a 
wooden float, just as would be done in the 
case of sidewalks. If the gieased tin form 
is used, the manhole cover may be cast at 
the same time as the rest of the floor. Re- 
inforce the lid with short lengths of iron 
lods laid criss-cross As a lifting ring use 
half of an old bi idle bit, or a hitching-post 




Sanitary well platform of cement 










5 



I 
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Cement well platform with manhole cover removed It settles for all time the problem of keepirg mud and unclean water 
from running down into the drinking supply Such a platform looks clean and is clean 



ring, the end of which is provided with a 
knob of twisted wire or with a nut and large 
washer. If the wooden manhole form is 
used, carefully remove it after four hours. 
One day later build the manhole lid the 
same as for the tin form with this exception 
— place greased paper or cardboard atound 
the edges of the opening to prevent the new 
concrete from sticking to that of the plat- 
form. To make the manhole lid lighter in 
weight, before placing the concrete, spread 
1 y 2 inches of wet sand over the wooden 
platform inside the manhole opening and 
then tamp in the concrete. 1 ake care to 
place the reinforcing within 1 inch of the 
bottom of the manhole lid. 

After the well platform is two weeks 
old, carefully remove the wooden boards 
on which it was built and set or lower it 
into place. 

, Feeding and Watering Troughs 
or Tanks 

Cement tanks or troughs are more 
easily kept in sanitary condition than 
those of any other material and they have 
a very decided advantage from the stand- 
point of permanence 




Good type of cement watering trough 



It is of course essential that tanks or 
troughs which are to hold liquids shall be 
water-tight, see page 32. It is also neces- 
sary where possible to arrange for it, that 
the work be carried on continuously from 
start to finish so as to prevent construc- 
tion seams in the work through which 
leakage could take place. See the chapter 
on “Forms and Reinforcement. If con- 
crete is thoroughly spaded in the forms 
while placing, particularly next to form 
faces, the resulting surface will be smooth, 
dense and water-tight and will need but 
little pointing up after forms have been 
removed If a smoother finish is desired 
the whole structure can be painted w r ith 
a cement grout paint. 

A batter or slope should be given to the 
inside wall face of troughs and tanks so 
that in case the contents should freeze the 
ice will rise, thus relieving the tank from 
the pressure of expansion, otherwise they 
are likely to crack. 

Small tanks and troughs can readily 
be cast upside down as shown on page 24, 
and when the concrete has hardened suf- 
ficientlv to permit removing the forms they 
can be protected as suggested elsewhere for 




Section view of stock watering tank 
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tresh concrete. And After ten days or two 
weeks may be carefully moved to the place 
~ere they are “tended to be put to use. 

As in mar :ther cusses of cement work, 
the best materials and workmanship will 
co unt for little or nothing unless the con- 
cretc :? :: re - .; rrutreted after being placed 

pr ev e nt - :_u a c*; _t a - .. 

very onnecrion with f nwf^h i 

r tanks. : ch * _ '-it dry « _t rar dh 
would be porous. 

Hotbeds 

M e wood used in hotbed con- 

struction is m contact with the soil and 
rarely lasts more than two seasons, while 
r u terete were used such construction 

. : : “ e “ : _ • : - - at:’ 

sed first cost would soon be ccunpeB- 
sared for hr doing away with repairs and 
rebuilding. 

L sually cement hotbeds require onlv 
the simplest o: form construction, and where 

r a ' 'c * . _ _ - r 

■ rm will be required for the cement work 
relow ground level. At ground level, both 
: aside and ourside forms must be provided 
~ r 'he wills above ground. 

The dimensions of the bed sbxild be such 
that standard storm wind* w sa-h. sit feet 
~Z by three feet wide, will exactly ft. Such 
'ash are available almost everywhere at low 
u'st. The sash sh ' old be primed and painted 

: U:' "C rri i:- 

ten* - ,3r atio>n from exposure to the weather. 




WUI iccatri crasetr hetbei 



For hotbed construction a lid 1 ^ con- 
crete will be suitable. W alls should be from 
r t s inches thick with two $-mch round 
r us rent * a ru:r angle *.u. h o rncr. 
rr.i-sc : ds being 4 feet long and extending 
I feet into end and side walk. When hnish- 
u tr. v r ack wall which us the higher one 
t provide for slope of sash, it ts verv easy 
* rings in the concrete for at- 
u ' - n hinges. A very convenient 
c ement hotbed is a 2- or c- 
cement w a!k on the low side, so as to make 
' t get a: no the bed during r< riods 

*hen g met. This feature con- 

siderably increases the ease and comfort of 
rkms m and around the bed. Xo stretch 
r cement hotbed wall should be longer 
- * 'he next section is com- 

pletely divided from it by a coo traction 
joint, as the expansion and contraction due 
to temperature changes 
in a stretch of hotbed 
wall longer than 2? feet 
is quite likely to result 
ultimately in cracks in 
rhe walL 

Greenhouse with Ce- 
ment W alls. Floors 
and Benches 

In the hot. moist air 
necessary for cultivating 
r forcing plants under 
glass . siod cor < miction 
soon goes r pieces from 
rot. This suggests ce- 
ment for all portions of 
a greenhouse which need 
not be of steel frame and 
glass. 
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Attractive grouping of gardeners’ house, workroom, greenhouses and hotbeds, at Greenwich, Conn. (I.ord & Burnham Co #> 

builders. Carpenter & Blair, architects) 



Accompanying sketches show in section 
a gieenhouse with cement walls, floors and 
benches, and detail of the benches or beds 
Walls for this structure may be from 
8 to 10 inches thick, depending upon the 
w eight of supei sti uctuie I en inches would 
he sufficient in extieme cases, 8 inches 
enough foi all ordinary cases Walls should 
start on a footing far enough below ground 



level to prevent disturbance from frost. 
Floors may he 4 inches — which is thick 
enough if no trucking is to he done over 
them, hut in the latter case an added inch 
would he preferable Slabs should not be 
largei than 6x6 feet 

Although the benches shown in this 
design represent monolithic cement con- 
struction, some prefer the sectional benches. 
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which can he assembled 01 dis- 
mantled as desned. Sectional 
benches can be molded in spaie 
time and erected when needed 
Ordinary laboieis with com- 
petent supervision, can make 
them. Earth can be rapidly 
shoveled from them They do 
not deteriorate in or out of 
use, and afford no lodging foi 
veimin 

Unless hi mly set, the mono- 
lithic bench may, as a lesult 
of settlement, crack, espe- 
cially if not pioperly reinforced, while if 
the sectional bench is subjected to settle- 
ment none of the parts of which it is com- 
posed will be mjuied It is also unneces- 
sary to piovide special diainage facilities in 
the sectional bench, while in the monolithic 
type, some foim of perforations must be 
provided in the base or floor of the bench 
to permit drainage and piopei aeration of 
the soil 

In a cement greenhouse, theie is no 
rotting or fungus growth, which may bring 
on plant diseases Cement floois and 
benches are easily cleaned by washing 

Manure Pits 

Cement construction is ideal for the 
proper handling of manuie until it is con- 
venient to haul it out to the fields Every 
particle of the liquid content which contains 
the greater proportion of the fertilizing 
elements, can be preserved and restored to 
the soil 

Usually a manure pit is constructed in 
some manner after the accompanying 
sketches, that is, either with or without 



a roof, and with a sump or cistern into 
which the liquid contents will drain and 
fiom which they can be pumped for 
sprinkling on the land when convenient. 
It is quite desirable to roof the pit and 
screen it with fly screen fabric, to prevent 
the manure pile from becoming head- 
quarters for fly breeding. This is especially 
true on the dairy farm, where milk must be 
cared for in a sanitary manner, which 
means keeping flies down to a minimum. 

Manure pits should be conveniently 
located with reference to the barn so that 
if desired litter can be carried directly from 
the stable to the pit by a litter carrier, as 
shown in two of the accompanying views. 
1 he inside wall face of the pit should be 
sloped and all corners slightly rounded so 
that the manure can be properly packed in 
the pit to thus control decomposition. Some 
pits are built without a wall at one end and 
the floor sloped upward to ground level so 
that a wagon can be backed in for loading. 
In most cases a relatively shallow' pit is 
best, that is, one where the manure cannot 
be piled to a greater depth than 3 feet. 




Manure pit on farm of Haverford College 
1 enna ) constructed with ALPHA CEMENT, 
tank from which liquid manure is pumped 



( Haverford, 
In front is 



Home Sewage Disposal Systems 

Wherever a residence can be connected 
with a city or town sewer system this is, of 
course, the ideal way to dispose of house 
wastes. But where the advantages of a 
sewer aie not available, as in the case of 
homes in sparsely populated communities or 
farming districts, a home sewage disposal 
system employing a septic tank and filter 
bed, will be found entirely satisfactory. In 
fact it provides the only really safe method 
of disposal in such cases, and without it 
modern plumbing is an impossibility in the 
farm home. 
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The accompanying type of tank has been 
found simple and efficient, but it must be 
borne in mind that the tank is only half the 
equipment needed for continuously success- 
ful disposal. 

The septic tank may be considered as 
merely a receptacle in which the bacteria of 
decomposition, “anaerobic bacteria” as they 
are called, may perform their work under 
most favorable circumstances. Best results 
are obtained when there is practically no 
supply of oxygen and as little disturbance 
as possible in the tank. W hen the contents 
leave the tank the solid matter has been 
entirely broken down, the effluent usually 
being a clear but not entirely purified liquid. 
The “aerobic bacteria” which live in the 
irrigating system complete the process b\ 
purifying the liquid, so that as it travels 
through the ground, (or sometimes even 
evaporates on the surface although not 
recommended) there is no danger of disease. 

“Concrete in Home Sanitation” by the 
Portland Cement Association recommends 
“The smallest size of tank that is practical 
is one for a family of five persons, which, 
upon the assumption that the average 
sewage production is 50 gallons per person, 
should have a capacity of 250 gallons it the 
general practice of sew T age retention for at 
least 24 hours is followed. 

The walls and floor of the tank should be 
made six inches thick and reinforced with 
34-inch steel rods spaced 12 inches apart in 





Stctional sketch of a single chamber septic tank Intike, 
to left, is connected to house plumbing Outlet, at the right, 
is connected to sub-surface irrigation system 



both dnections, 01 with heavy woven wire. 
The reinforcement should extend down the 
walls and across the bottom, foiming a soit 
of a basket. The cover should be not less 
than 4 inches in thickness, and teinfoiced 
with ^-inch rods. Foi facility in cleaning, 
the cover should be made in slabs that mav 
be easily removed In case the tank must 
be set at considetable depth, with the weight 
of several feet of soil upon its top, the covei 
must be made thicker and stronger than 
mentioned 

Dimensions for Septic Tank and 
Length of Irrigation Tile 

For tanks of the type shown in accom- 
panying sketches, the dimensions in the 
table below are recommended for various 
capacities. Subsurface irrigation lines should 
be of approximately the length indicated. 

Since the efficiency of these tanks is 
very greatly increased by undisturbed peri- 
ods, the capacity for school house installa- 
tions, for example, may be approximately 
trebled. Thus a school with about 60 pupils 
would require only a 1000 gallon tank. 

The Irrigation System 

Various methods of distributing the efflu- 
ent from the tank are in use, peihaps the 
simplest and most effective being to dis- 
charge it into a line of dram tile from which 



DIMI N SION I s * or SE PTIC TANKS 



Maximum 
Number of 
Persons 


Capacity 

in 

Gallons 


I ength 

1 (from Intake 
to Outlet) 




Depth 


Length of Tile Line 


W ldtli 


Open Soil 


light Soil 


r 

5 

10 

15 

20 

25 


250 

500 

750 

1000 

1250 


4 ft 
1 5 ft 

ft 6 in 
4 ft 

4 ft 0 in 


2 ft 

5 ft 4 in 
0 ft 10 in 
8 ft 
0 ft 


5 ft 
5 ft 
5 ft 
5 ft 
5 ft 


150 

100 

450 

1)00 

750 


250 

500 

750 

1000 

1250 
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The tile are laid in six or eight inches of gravel or broken 
stone. Observe tile over joints 



it may seep through a bed of gravel into the 
earth. The length of the tile line required 
to properly take care of the effluent is indi- 
cated in the foregoing table presupposing 
that there is a drop of one foot for every 25 
feet of tile or thereabouts The tile are laid a 
quarter of an inch apart, like drain tile, on 
a bed of gravel or broken stone, the slope of 
the line being carefully checked to make 
sure that it is uniform. 

If the tile are installed as indicated 
abundant aerobic bacteria will live in the 
tile and the surrounding stone and soil 
i hey require only sewage and oxygen to 



thn\e and thoioughly decompose and purify 
the liquid effluent of the tank. 

Ihe septic tank is often placed near the 
house and a tight sewei line laid to connect 
it with the sub-irngation system. In flat 
locations the tank is placed as high as pos- 
sible in older to affbid maximum pitch foi 
the tile lines, wheie it is impossible to get 
about four feet drop fiom tank to end of 
lines, an automatic syphon or flush tank 
chambei is installed which letains the tank 
effluent and intermittently flushes it. 




This method of tiling gives a Utge irrigation area for 
relative short length of tile 




Construction view of two chamber septic tank 
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Durable cement tables at auto campgrounds 



Cement Work for Tourist Camps 

Good roads have made possible cross 
country touring by automobile, and im- 
proved tounst camps will add much to the 
pleasure of such tiips Camp ground equip- 
ment should he as nearly as possible 
weather resistant, fiiepioof and stuidy 
enough to withstand haid usage Permanent 
tables and benches, provision for water, 
toilet facilities, stoves, refuse buineis and 
washing platforms, are some of the facilities 
that everv camp should have. Most ot these 
improvements aie applicable to private 
camps, fishing and hunting lodges as well as 
to public camps tor auto tourists. 

Cement tables and benches aie simple to 
make, the tops and pedestals being cast 
separately in wooden molds. The molds toi 
the pedestals aie made so that the lattei are 
cast with outer side 01 face down, the 
mold may be made of even simpler design 
than shown here, the vaiious parts being 
held together with screws so that they may 
be loosened to permit easy removal ot the 



piece The tops are merely flat slabs rein- 
forced with lods as shown in the sketch 




Cement well lining and pump base protect the water suppl; 

9s 
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They may be conveniently cast on a smooth 
flooi , using dressed 2 x 4’s on edge, foi foi ms. 
I he latter must be sufficiently braced, of 
course, to pievent spreading. Paper laid on 
the floor will do away w ith any possibility of 
the concrete sticking to the floor. The tables 
and benches should preferably rest on small 
cement footings to prevent them from settling. 

If water is obtained fiom a well or spiing, 
care should be taken to protect the source of 
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supply from pollution Cement well cuibing 
and pump platform may be built as shown 
in the accompanying sketches, the most 
convenient method of lining the well being 
bv sinking cement pipe. 

In describing forms for making a cement 
well lining in place the National Builder says 

“The forms are usually made of long thin narrow 
boards attached to wooden tlisc^ resembling barrel 
heads These discs are commonly 24 inches apart each 
disc having a diameter one-half inch less than that ot 
the one above, to preyent binding when the form is 
removed. The surface of the form must be smooth and 
well oiled ” 

The pump platfoim is made like a side- 
walk slab, always being provided with drain 
board and gutter. 

Where sewer connection is not avail- 
able, the vault shown in accompanying 
drawings, recommended by the U. S. I ubhc 
Health Service, may be used. The form 
work is simple but must be made so that it 
may be easily taken apart for removal 
Bolts are embedded at various points for 
attaching the superstructure. 

A cement cook stove is easy to build and 
will not need repair. In a large camp several 
stoves may be made and connected with the 
same chimney — preferably of cement chim- 
ney block. Materials for metal grates and tops 
are procurable at hardware store or tin shop. 

A cement washing platform makes it 
possible for the camper to remove the dust 
and dirt of the road from his vehicle and 
affords a place where he may make minoi 
repairs if necessary. 

Cement Dams 

A small dam on many a farm would help 
to form a pond from which the home supph 
of ice might be harvested. Then too, such 



ponds may be used for fishing, 
swimming, rowing, etc. The de- 
sign of such structures depends 
much upon conditions at the ac- 
tual site of the work. 

Dams must be heavy enough 
and sufficiently' anchored to op- 
pose a force of water standing 
against them, to pievent being 
moved fiom their foundations 
or fiom being toppled over A 
dam must be so designed that 
the flow of watei ovei the ciest 
will, when falling down the face 
strike in such a way' as to be at once di- 
rected downstream. This is accomplished bv 
shaping the face to a cuive that deflects 
the water into the stieam bed, or by build- 
ing an apron on the lower pait of the dam 
to prevent the falling water from pounding 
at the base and weakening 01 undermining 
the foundation. 

Sometimes dams aie destroyed by the 
fieezing of impounded watei and unless 
exceptionally massive construction is used, 
reinforcing is necessary to prevent injury 
from the stresses caused by the expansion 
when ice forms in the pond. 

In the best types of constiuction, the 
uppei face of the dam is battered, that is, 
sloped so that the ice will rise when forming 
and thus relieve the dam from the pressure 
of expansion. 

In most cases the home woikei will find 
it inadvisable to attempt the planning and 
construction ot a dam Some competent 
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One good style of construction 



engineer should determine foundation condi- 
tions and requirements and suggest or design 
ways and means of anchoring the dam. 

Rollers of Cement 

Rollers were originally made from logs 
of wood. These were abandoned for the 
more expensive iron rollers. Today these 
are being largely replaced by cement rollers. 

A cement roller is practically indestruc- 
tible and will never have to be replaced. It 
will not rust or rot, and is always ready 
for use. 

Obtain a length of sewer pipe, of the size 
of roller desired. A tile from 12 to 24 inches 
in diameter will usually suit the purpose. 
Set this tile on end, small end down, on a 
wooden platform. Through a hole bored in 
the platform insert a 1-inch round iron bar. 




long enough to project beyond the ends ol 
the roller a sufficient distance to pio\ide 
bearings and attachment for the handles 
Care should be taken to get the bar exactly 
in the center of the tile before placing con- 
crete, and to keep it there while the concrete 
is being placed Make a wet mixture of 
conciete and fill the tile with this mixture, 
up to the “bell” of the tile Allow the con- 
crete to set for ten days, when the rollei 
may be placed on side, and the bell of pipe 
chipped off with a cold chisel and hammei 
Attach a forked handle as shown in the 
illustration. As the axle is a firmly-fixed 
pait of the roller, the folk ends of the handle 
must be piovided with holes, within which 
the axle can turn. 

A i oiler 18 inches in diameter and 2 feet 
long will weigh about 600 pounds If a 
lighter i oiler is desired, use a smaller sized 
sewer pipe, or place several small pipes 
inside the large one, depositing the concrete 
around them on the outside 1 hev will form 
hollow spaces inside the rollei and lessen its 
weight. 

By increasing the size of pipe, or by 
using a steel mold and attaching a pan of 
shafts or a tongue instead of a handle, horse 
rollers may be made for crushing the clods 
in the ploughed fields 



Put idle sand ai d pebbles to work. Bind 
them together with ALPHA CEMENT t 
into indestructible yard and farm im- 
provements. 



Cement lawn rollers are easily made 
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Culverts and Small Bridges 

Culverts or budges of vanous size aie 
necessaiy where highways must cross streams 
in order to take care of only the natural flow 
of streams, and to provide for flood periods 
in so far as possible. There is also often a 
demand lor small budges 01 culveits on 
farms vvheie provision must be made to 
drive team or truck fiom one held to anothei 
where the two aie separated bv a stream 

The simplest form of cement culveit is 
that made of pre-cast cement pipe Such a 
waterway opening is adapted to all opening 
requirements from 12 inches up to the largest 
size of pipe made, providing othei conditions 
would permit the use of this type of water- 
way opening. Common piactice limits the 
minimum size ot waterway openings to 12 
inches because smallet sizes so easily become 
choked with lefuse oi rubbish carried by 
the stream. 

Next to the pipe culveit comes the box 
culvert. This is veiy simple to build because 
no complicated forms are needed and the 
cement woik itself is simple. It is merely a 
long box or trough with cement sides, top 
and bottom and open ends oi a small cement 
bridge in which the top slab acts as a flooi 
to support the loads of traffic. I he slab 
must be reinforced with steel rods or heavy 
steel mesh. Every box culvert should have 
a cement floor at the bottom to prevent 
damage to the entire stiucture fiom under- 
mining by stream flow 




Cement culverts may be made square or round 



Theie aie also culveits of the aich type 
in which the top is in the foim of an aich 
instead of flat slab I hue is no advantage 
in the aich culveit for small spans unless it 
is that the small aich requires no reinforcing 
because the conciete is placed in such shape 
as to take caie of all load put upon it as 
compiession. Naturally it is a little more 
difficult to build foims for arches than foi 
box culveits. 

When cement pipes are being laid for 
culverts, a caiefully piepaied tiench should 
be dug, properly cuived at the bottom so 
that pipe may be everywheie embedded at 
the required level 

Wing walls aie usually piovided on 
budges and culverts to letain the load fill 
and protect it against stream erosion A 
culveit oi bridge should, if possible, be in- 




;ir of Culvert showing con. 
vctton. of >vaf forms and 
ice S. Iron. dowels ar e strowr 
oed a/ intervals. *> Carr/ me fat 
i reinforcement shown F.j Z. 
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k. on. ftp member u commenced 



View of Culvert afier removal of 
/ ormr shown* in. Figure 1 * P/ovi 
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right 
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Methods of building another good stvle ot square opening culvert 

59 













A screen will prevent rubbish tilling a culvert or perchance 
its selection by some animal as a permanent- home 



stalled at right angles with the road so as to 
make wing walls straight and paiallel with 
the road. A vertical cut-off wall should be 
placed at each end of the flooi in a box 
culvert extending down two feet into stream 
bed below the upper level of the floor as 
added precaution against undeimining In 
building small culverts the flooi is usually 
made continuous with the walls and thus 
acts as a foundation. All culverts should 
have at least two feet of fill over them to 
help distribute traffic loads, unless, of 
course, the highway is paved with cement, 
in which case the top slab of the bridge or 
culvert is usually designed as a continuation 
of the highw ay pavement 

Manv of the foregoing statements apply 
fundamentally to bridges The term 
bridge is usually applied to a structure 
larger than one commonly called a cuhert. 
Since every location requiring a bridge in- 
volves some different conditions than every 
other location, it is not possible to stand- 



aidize bridge designs except within narrow 
limits of dimension. In other words, bridges 
that do not need to be more than 16, 18 or 
20-foot span can be fairly well standardized 
so that almost any design for a small struc- 
ture of this kind can be adapted to practically 
any location with but minor changes. 

The flat slab bridge is probably the 
simplest form and is particularly suited to 
the short spans and loads of ordinary high- 
way traffic. It is merely a cement slab of 
proper thickness, suitably reinforced and 
resting on abutments. Form work is simple. 

Most highway departments have devel- 
oped standard designs for small culverts and 
small bridges. From such designs one suit- 
able foi the bridge or culvert requirements 
of any location can usually be selected. 

A very important precaution to take in 
connection yvith bridge construction is that 
foims shall be left in place until there is no 
doubt that the concrete has acquired the 
stiength necessary to support the loads to 
which the bridge will be subjected when put 
in service. 

Facts About Cement Roads, Streets 
and Alleys 

At the present time the construction of 
cement pavements for roads, streets and 
alleys, is progressing at the rate of about 
7,500 miles a year. Considering the fact 
that thtie aie over two and one-half million 
miles of all kinds of roads in the United 
States, these hgures may not seem very' 
impressive. I hev have more importance, 




Cement pool for water-lilies 



](K) 






= GM/I/'tj'® DRf 



however, when one leahzes that piior to 
1920 the total of all cement roads in the 
United States built since the first road ot 
that type was laid, amounted to only 10,787 
miles. Also, it is only within the past two 
or three years that the building of leally 
permanent roads has leceived its impetus. 

The w 7 ord pavement must be taken in its 
true sense and not confounded with the 
commonly used expression “haid surface” 
There are many types of haid surfaced roads, 
gravel, macadam and a vanetv of patented 
types, depending upon bituminous mateiials 
as a binder, etc. Most of these types have 
proved wholly inadequate to meet the de- 
mands of the changing traffic of recent years 
The horse, which means the horse-diawn 
vehicle, has all but disappeaied fiom our 
more thickly settled communities. Even the 
farmer keeps the horse mostly on the farm 
and makes his tup to town by automobile 
or motor truck. It is these vehicles that 
have transfoimed highway traffic and hence 
compelled new standaids of highway con- 
struction. Wherever it has been used, and 
that means in all states of the Union, 
cement pavement is lecogmzed as possessing 
more desirable qualities than are found 



combined in any othei paving material. It 
is often refeired to as the type of load hav ing 
the maintenance built into it, and that this 
manner of referring to it is justified is pioved 
by r all figures covering highway maintenance 
cost for various types of construction The 
cement toad costs moie to build than some 
othei types but is woith more because first 
cost is not the sole criterion Final cost is 
the test, and over a period of years the 
cement ioad has pioved everywhere least 
expensive Construction costs as well as 
basic costs in every field have changed 
greatly in lecent years. These changes how- 
evei, have not affected the comparative cost 
of cement construction, since mateiials com- 
petitive with it have nsen in cost also leaving 
concrete still in the same lelative position 
with lespect to its ultimate cost. In fact it 
has often been pioved within the last year 
or so that even in first cost cement pave- 
ments can compete successfully with pioven 
less durable types of haid sui facing 

A cement road is nothing moie noi less 
than an extension of cement side walk 
designed to embody the qualities that will 
take caie of the different requirements of 
vehicle traffic as compared with pedestrian 
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Laying a cement road 



traffic. Cement roads are thicker than side- 
walks, are often reinforced, should he built 
from 18 to 20 feet or more in width, de- 
pending upon the volume of traffic to he 
provided for, should he laid with particular 
care to the most highly developed drainage 
of the subgrade possible, and particular 
care should be given to selection of materials, 
proportioning, mixing, placing, finishing and 
curing the concrete. It is not possible with 
aftv other type of construction to produce 



a road suiface having the evenness, sk id- 
pi oof texture of sui face and pei manence that 
lesult fiom the use of concrete laid according 
to the Standaid Specifications for Cement 
Road, Street and Alley Construction. 

Just as cement possesses supeiioi quali- 
ties as a load paving material, so does it 
display the advantages of these qualities in 
street and alley paving It is comparatively 
low in hist cost, clean, dustless, maintained 
at tiifhng expense, sanitary, skidproof — the 
safety-first pavement. It is not affected by 
extremes either of heat or cold. The suiface 
is so dense and impervious that cement 
pavements require but little crown to insuie 
quick free drainage. Therefore, all of the 
paved area may be used by vehicles with 
equal safety. Nothing has to stand haidei 
wear than roads Cement construction has 
all the qualities that resist wear and haul 
usage That is why the cement road is 
increasing more rapidly than anv other type 
of so-called highway pavement 



J community advertises itself effectively 
{well or ill) by its roads. 







Contractor. W m Eisenberg 
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An improvement that stands year after y it 



Cement in Land Drainage 

Millions of acres of untillcd land can he 
brought into piohtable cultivation and the 
yield fiom additional millions can be gieatlv 
increased by systematic diainage In this 
work cement plays an impoitant pait, toi 
cement drain tile aie consideied today as 
the high quality product in this held 
Cement tile aie always stiaight and tiue to 
shape, theieby insuring a much greater 
capacity than misshapen tile which match 
poorly with adjoining sections, mcieasing 
line friction and cutting down the effective 
area of the line. 

One marked chaiactenstic of cement tile 
is their ability to resist fiost action or altei- 
nate freezing and thawing conditions. There 
are numerous examples of cement pipe and 
tile drains in use SO years or more and which 
so far as the cement itself is conceined aie 
still in perfect condition, giving evidence 
that cement pipe and tile possess in the high- 
est degree the durability necessaiy to such a 
permanent improvement as land drainage 

Occasionally one hears that cement pipe 
or tile will not withstand the action of alkali 
or certain soil acids. It is true that cement 
tile have been found almost completely dis- 
integrated, but the causes have usually been 
quickly ascertained as due to the use of too 
little cement in the mixture, too dry a mix, 
unsuitable aggregates or failure to properly 
cure the product after removal from the 
mold. Today the products of every repu- 
table manufacturer of cement drain tile may 
be depended on to meet the standards of the 
American Concrete Pipe Association 



Conti ary to the mistaken belief of many 
useis, tile to be of good quality must be 
dense and have low absorption \\ atei 
enters the line thiough the small openings 
left between tile and nevei pioperly thiough 
the walls of the tile themselves Before 
undertaking to lay tile the inexpei lented 
opeiatoi should consult his state agricultural 
college, in addition to securing “Conuete 
Tile foi Land Diainage'’ (free) by the 
Portland Cement Association and the com- 
piehensive bulletin on “Land Diainage bv 
the U S. Department of Agriculture, 
Washington, D. C. 

The manufacture of cement dram tile is 
not recommended to the home workei in 
conciete It is a process requiring especially 
skillful treatment and the employment of 
expensive factoiy methods beyond the 
economical leach of the private user. 

To Prevent Soil Erosion 

Cement walls are often very useful in 
pieventing soil erosion, thereby protecting 
fertile acres from becoming unproductive. A 
low retaining wall, carefully buttressed to 
withstand soil and water pressure, and pro- 
vided with one or moie openings or a spill- 
way to take the i un-off, is usually all that is 
required I he wall must be started belo w 
frost penetratron, on firm soil Wing walls 
and buttresses are frequently required foi 
stability and reinforcing is customarily 
employed 

The agricultural engineering depart- 
ments of practically all agricultural colleges 
aie piepaied to consult with farmers relative 
to erosion problems and to provide them with 
precise information and plans based on the 
necessities of each individual situation In 
general these walls are built in the same 
manner as light dams. 




DamDness helDS rather than harms concrete 
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Thirty-inch cement sewer pipe. Cement pipes are char- 
acterized by smooth interiors and trueness to shape, prime 
essentials for first class sewer work 



Cement Sewers and Cement 
Sewer Pipe 

Probably no municipal work calls for 
better or more durable construction than 
a sewer system. It is for that reason that 
concrete, both in the form of monolithic 
construction and cement pipe is used so 
extensively in sewer work. Other materials 
also are used but there is no doubt that a 
very large majority of sewers in all cities 
of the country have involved the use of 
concrete more extensively than of any other 
material. 

Very large sewer mains, such as used 
for the principal channels of extensive city 
sewerage systems are often built of mono- 
lithic construction, the design of such sewers 
being an engineering proposition. However, 
very large cement sewers are made of cement 
pipe because advance accomplished within 
recent years in the manufacture of this prod- 
uct has been wonderful. At the present 
time between two and three hundred cities 
in the United States use cement pipe exclu- 
sively for sewers. 

Many types of cement sewer pipe are 
manufactured. These differ, however, prin- 
cipally in the methods used to form joints 
and in the manner of reinforcing the pipe 
Some types are circular, some oval, some 
combined oval and flat sections. Some 
pipes are hand made and some are made by 
machine. Various methods, some of which 
are patented, are used to form joints Some 
pipes have bell and spigot ends, others have 
plain ends which interlock in various ways, 
usually provided for when the pipes are 
manufactured Regardless of foim or shape, 



the value of cement sewer pipe, like any 
other cement product rests largely in its 
quality I his is dependent entirely upon 
obseiving pioven requnements of manu- 
facture No compiomise should be made in 
the matter of coirect propoitions, clean, well 
graded matenals and piopei consistency of 
concrete, and finally, piopei curing of the 
finished product. 

Sewer pipe of large size, especially those 
above 24 inches in diameter are usually 
manufactured by the hand-tamp process 
often at the site of the woik and in special 
forms provrded for the purpose. These 
usually consrst of properly shaped steel 
plates with the inner foim so placed within 
the outer one that the shell of the finished 
pipe will be of the desired or required 
thickness. 

Suggested specifications for cement sewer 
pipe, as well as for pressure and culvert pipe 
may be obtained on request by anyone 
interested. 

Cement in Irrigation 

Those of us who are in the habit of living 
where rainfall is frequent and ample for all 
crops usually grown, can hardly apprecrate 
the money value which water has in many 
sections of the arid west In those sections, 
water rs really a marketable commodity, and 
millions of dollars have been expended in 
building huge storage reservoirs of which 
cement dams are a feature, merely for the 
purpose of conserving water so it may be 
distributed where and when most needed 
for irrigation. Many of the so-called rec- 
lamation projects which have been carried 
on by the U. S. Government have made 
available for agricultural pursuits millions of 
acres of land saturated with fertility but 
which could not contribute that fertility to 
agriculture because of limited or no rainfall 
in the part of the country in question. 

With such a value placed upon water in 
these arid and semi-arid sections, every 
means is used to conserve local resources, 
and in that conservation cement has long 
played an important part. The loss of 
water through seepage in earth canals is 
very great Wood linings were used at one 
time quite largely to prevent these seepage 
losses but timber was expensive and short 
lived and for this reason proved inefficient 
because involving high cost of maintenance 
Now, no irrigation project is planned or put 



104 




mpm\ QHHaa? — mw qdsb onr 




Cement linings lor irrigmon canals reduce water wastage to 
a minimum and inuease the speed of How 



into opeution without making extensive 
use of concrete to line main canals and 
laterals. In some cases underground cement 
pipe lines opeiate in place of open ditches. 
Even though the flow area of ditches is 
lined with conciete, there is nevertheless 
often consideiable evaporation of water in 
transit. Where such losses are great, it is 
desirable to prevent them as well as seepage 
losses. 

The Portland Cement Association has 
published a booklet entitled “Conciete for 
Irrigation Canals” which sets forth at 
greater length the various advantages of 
concrete in this field of use and the many 
pictures in this booklet illustrate how ex- 
tensive that use has been. Certain details 
of construction are show T n and methods of 
construction described. We shall be glad 
to send a copy of this booklet to anyone 
interested. 

Cement in Mines 

Cement has long been used extensively 
in mine workings both above and below 
ground. In any mining operations, under- 
ground fire particularly is always to be 
dreaded. Liability of fire is greater in some 
classes of mines than others, notably in 'coal 
mines, but in any event precautions must 
be taken against fire because of the probable 
loss of life that would follow^ the burning of 
underground structures. The word “struc- 
tures” in this sense is used to refer to mine 
props, shaft linings and hoisting stations or 
any other workings where timber has been 
and formerly was the material most used to 
keep the portions of the mine being worked 
from caving or falling in. 



In most mines the conditions of the 
atmosphere with particular reference to 
dampness are ideal for the rapid rotting of 
timber. At one time timber was preferred 
as a material for all underground as well as 
above ground stiuctural purposes in mining 
opeiations. There was a logical reason foi 
this since in most mining sections in the 
earl}/ days the surrounding country was 
well covered with timber. Therefore such 
mateiial was right at hand and cost piacti- 
cally nothing. Howevei, its short life in 
use made the maintenance high, and in 
the end timbering proved most expensive. 
Many disastrous fires also pointed to the 
wisdom of preventing a lecunence. 1 he 
result was a giadual tinning to cement 
which in lecent years has been followed 
by most wonderful development of the use 
of cement in mines. Shafts are now com- 
pletely conciete lined, underground timber- 
ing is all of conciete, tunnels aie lined eithei 
with monolithic conciete oi by a layei of 
concrete of vaiying thickness applied by 
means of a cement gun 01 sinnlai apparatus, 
and all structures above and below giound 
on a mining property that promises long 
time operation are made permanent, main- 
tenance free and proof against fire by 
exclusive use of conciete. 



The ALPHA dealer of your community 
is a cement-service man. Call on him 
freely for any additional service needed 




Cement distnbuting gate from which the water reaches the 
lateral lines in the fields and orchards 
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Fig. i. Design for a cement garbage container which should have a large sale in every 
city. The cement box is sanitary and indestructible and will last a lifetime 



Salable Garbage Box 

Most garbage boxes have been made of 
wood or galvanized sheet iron — both ma- 
terials short lived and otherwise poorly 
adapted for the purpose. Wooden boxes 
harbor rats and soon become decayed, odoi- 
infested and rickety; metal boxes become 
battered out of shape, rust out, develop 
sharp edges and allow filthy liquids to leak 
out. A well made cement box is superior to 
all others because it is good looking, perma- 
nent and odor-proof, and can be burned out 
or otherwise disinfected if ever required 

The receptacle shown in accompanying 
drawings is 18 inches wide, 24 inches long 
and 32 inches high, outside measurements. 
The side walls are l inches thick and the 
bottom has a minimum thickness of two 
inches. The thickness of the bottom at the 
opening in the back of the box is three inches, 
the floor being rounded in order to retain 
liquids and smoothed to facilitate cleaning. 

Boxes of this size containing a free space 
volume of about cubic feet are oidinarily 
rated at 55 gallons capacity and are large 
enough to take the pure garbage fiom any 
private residence or from at least four or- 
dinary city apartments where collections are 
made regularly. The doors are made of 14- 
gauge or 16-gauge galvanized steel plate at- 
tached by means of bolts and straps em- 
bedded in the concrete. The back door has 
a catch easily opened and fastened with the 
collector’s shovel 

This box is peihaps most easily molded in 
an upright position as it appears when in use 



1 he outer form should be 
made in four pieces of 
heavy sheet steel, at least 
10 oi 12 gauge. These 
should be riveted to angle 
lionor attached by screw s 
to 2 by 4 i lbs and designed 
so that all four sections 
can be ngidly and tightly 
joined together. The m- 
nei form is made in two 
sections, the larger sec- 
tion taking care of all of 
the inner surfaces except 
the opening foi the clean- 
out door. This laiger sec- 
tion is made of sheet iron 
on a w ooden frame which 
collapses in two direc- 
tions and has a slight tapei in the other two 
dnections I he smallei section of form 
which provides for the clean-out opening is 
made of wood coveied with sheet steel and 
is dowelled bv means of two small steel pegs, 
to the larger section. This smaller section 
is withdrawn first thiough an opening in the 
outside foim. The larger section of the innei 
form is then carefully wuthdiawn vertically 
by means of a chain hoist and the outer 
forms then iemoved I he surface is im- 
mediately patched, painted with a cement 
wash and cured for at least two weeks. 

Reinforcing for these boxes usually con- 
sists of a basket or heavy }/±-\nc\\ mesh 
galvanized steel wire of either square or 
triangular shape 




Fig 2 Perspective of the box shown in Tig i showing the 
sheet steel doors and methods of attaching 




Valuable Bulletins of the Portland Cement Association 

The Portland Cement Association, of which the Alpha Portland Cement Com- 
pany is a member, issues a number of valuable treatises that are supplied free of 
charge to those interested. In the belief that many of these documents will be ot 
particular interest to readers of this Handbook, the following list is printed: 



ABOUT THE HOME 

Plain Talk about Beautiful Homes 

Concrete Around the Home 

Plans for Concrete Houses (price SO cents) 

Concrete Garages 

Portland Cement Stucco 

Manual of Concrete Masonry Construction 

Concrete in Home Sanitation 

Tennis Every Day on Concrete Courts 

Concrete Swimming and Wading Pools 

ON THE FARM 

Concrete I lie for Land Drainage 
Concrete for Irrigation Canals 
Concrete Silos — Monolithic and Block 
Concrete Stave Silos 
Concrete on the Dairy Farm 
Concrete on the Hog Farm 
Concrete for Poultry Houses 
Concrete Fence Posts 
Plans for Concrete Farm Buildings 
Permanent Repairs on the Farm 

FOR STREET AND HIGHWAY 

Specifications for Concrete Roads 

Specifications for Concrete Streets 

Facts about Concrete Roads 

Concrete Streets for Your I own 

For Your Alley— Concrete 

Maintenance of Concrete Pavements 

Concrete Pavement Construction in Hot Weather 

Concrete Curb and Gutter Construction 



Concrete Roads and Your Money s Worth 
Concrete Highway Grade Crossings 
Precautions for Concrete Paving in Cold Weather 
Concrete Highway Bridges 
Concrete Pipe Sewers 

FOR INDUSTRIAL PURPOSES 

Mercantile and Industrial Buildings of Concrete 
Concrete School Houses 

Concrete Hotel, Apartment and Office Buildings 
Concrete Chimneys 

Concrete I anks lor Industrial Purposes 
Concrete Tanks tor l uel Oil Storage 
Conerete floors 
Conerete Commereial Garages 
Conerete Coal Pockets 
Concrete Pits tor Coal Storage 

GENERAL INFORMATION ABOUT 
CONCRETE 

Concrete Data tor Engineers and Architects 
Standard Specifications and Tests tor Portland 
Cement 

Standard Specifications and Tests for Concrete and 
Aggregates 

Manufacture ot Concrete Masonry Units 
Storage of Sacked Cement 
Bulk Cement 

Address 

PORTLAND CEMENT ASSOCIATION 
111 W. Washington St. 

Chicago, 111. 



The Alpha Portland Cement Company issues from time to time a pictorial 
magazine entitled ALPHA AIDS , dealing with cement improvements and inter- 
esting features of the cement business. 

We do not wish to waste any numbers of this magazine , but will be glad to 
put on our free mailing list any engineer, architect, contractor, dealer or property- 
owner who has a real interest in the use of Portland Cement. 

Address Service Department, ALPHA PORTLAND CEMENT COM- 
PANY, Easton, Pa., giving your full name, complete address and your business. 
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Standard Specifications 

Special Note — Cement testing should be entrusted only to persons qualified through complete knowledge 
of the chemical properties of the ingredients and experienced with the various stages of manufacture necessary 

to produce Portland Cement. 



Definition — ■/. Portland cement is the product 
obtained by finely pulverizing clinker produced by 
calcining to incipient fusion, an intimate and properly 
proportioned mixture of argillaceous and calcareous 
materials, with no additions subsequent to calcination 
excepting water and calcined or uncalcined gypsum 

I. Chemical Properties 

Chemical Limits — 2 The following 

limits shall not be exceeded: 

Loss on ignition, per cent ...... 4.00 

Insoluble residue, percent. . . 0.85 

Sulfuric anhydride (SO), per cent . 2 00 
Magnesia (MgO), per cent . .5.00 

II. Physical Properties and Tests 

Specific Gravity — 3. The specific gravity 
(the specific gravity test wall not be made 
unless specifically ordered) of cement shall 
not be less than 3.10. Should the test of 
cement as received fall below this require- 
ment, a second test may be made upon an 
ignited sample. 

Fineness — t. The residue on a standard 
No. 200 sieve shall not exceed 22 per cent 
by weight. 

Soundness — 5. A pat of neat cement, 
after 24 hours in moist air, when immersed 
in steam, shall remain firm and hard, and 
show no signs of distortion, cracking, check- 
ing or disintegration. 

Time of Setting — 6. Initial set shall 
develop in not less than 45 minutes when 
the Yicat needle is used or 60 minutes when 
the Gillmore needle is used Final set shall 
he attained within 10 hours. 

Tensile Strength — 1. (a) Test pieces 

of standard mortar composed of one part 
cement and three parts standard sand, by 
weight, shall give tensile strengths equal 
to or higher than the following 



A K e at Test Storage of Test Pieces Tensile Strength 
Days lb. per 84 in. 

7 1 day in moist air, G days 200 

in water 

28 1 day in moist air, 27 days 300 

in water 

( b ) Each value shall be the aver age of the 
results of tests from not less than thiee test 
pieces. The tensile strength of standard mor- 



tal at the age of 2S days shall be higher than 
the strength determined at the age of 7 days. 

III. Packages, Marking and Storage 

Packages and Markings — 8. The cement 
shall be delivered m suitable hags or barrels 
hearing the brand and name of the manu- 
facturer, unless shipped in bulk. A bag 
shall contain 94 lbs. net. A banel 376 lbs. net. 

Storage — 9 I he cement shall be stored 
in such a manner as to permit easy access 
foi proper inspection and identification of 
each shipment, and in a suitable weather- 
tight building which will protect the cement 
from dampness. 

IV. Inspection 

Inspection — 10 Every facility shall be 
provided the pui chaser for careful sampling 
and inspection at either the mill or at the 
site of the woik, as may be specified by the 
pui chaser At least 10 days from the time 
of sampling shall be allowed for the comple- 
tion of the 7-day test, and at least 31 days 
shall he allowed for the completion of the 
28-day test The cement shall be tested in 
accordance with the methods herein pre- 
scribed 1 he 28-day test may be waived if 
ordeied. 

V. Rejection 

Rejection — 11 The cement may be 

rejected if it fails to meet any of the re- 
quirements of these specifications. 

(a) Cement shall not be rejected on 
account of failure to meet the fineness 
requirement if upon ietest after drying at 
100° C. for one hour it meets this requue- 
ment 

ib) Cement failing to meet the test for 
soundness in steam may be accepted if it 
passes a retest using a new sample at any 
time within 28 days thereafter. 

(0 Packages varying more than 5 per 
cent fiom the specified weight may be 
rejected, and if the average weight of 
packages in any shipment, as shown by 
weighing SO packages taken at random, is 
less than that specified, the entire shipment 
may be rejected. 



I I* A 5 *°P ted by the American Society for Testing Materials, effective January i, 1921 Approved as American Standard" 
by the Amencan Lngineenng Standards Committee, March 31, 1922. 
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Where gravel must be hauled, and good sand 
is on the ground, does it not pay to use 
cement and sand exclusively ? I must pax 
for all my hauling . How does a sand and 
cement mixture compare with a mixture 
of cement and graded gravel in strength 

I T will require much more Portland 
Cement to make concrete of just sand 
and cement than it would if stone, sand and 
cement are used; and stone adds strength 
that sand cannot supply. Strictly speaking, 
the result is not concrete unless some 
material coarser than ordinary sand is 
used. Concrete, as the word is ordinarily 
understood, refers to some kind of coaise 
aggregate such as crushed stone, gravel, 
cinder, hard slag, etc., knit together by a 
mortar of sand and cement. The office of 
the sand and cement is to fill the voids in 
the coarser material and to knit the entiie 
mass together in an everlasting bond. 
Cement is the most expensive material 
used in the making of concrete, and good 
sand, when the job is a large one, rep- 
resents considerable money. Iherefoie, 
to eliminate the coarser material will not 
only mean weaker concrete but ordinarily 
will greatly increase the cost. Even if 
hauling expense has to be incurred, we 
recommend that this inquirer use a mix- 
ture of one part cement, three parts ot 
coarse, clean sand, and five parts of clean 
gravel rather than to do his work with a 
mixture of one part cement to four of sand, 
which is as lean a mixture ot sand and 
cement as would be advisable. Concrete 
that contains too much sand will “dust 
off,” especially it considerable of the sand 
is fine. It is always desirable to have 
sand that has a good proportion of coarse 
grains. 



Sometime ago I put a cement floor in my 
stable and it has turned out to be very 
satisfactory, with the exception that it 
is rather slippery Can I do anything to 
correct this fault ? 

Your flooi may have been smooth- 
troweled, which is not good piactice foi 
cement surfaces that arc to affoid a safe 
footing foi animals Oi possibly the grade 
from center to sides is too shaip If the rise 
is not moie than one inch in six feet, the 
following creatment is suggested. 

Get a heavy steel hammei with a face 
similar to that of a shingle hatchet — that 
is, the face of the hammei should have 
the appeal ance of a senes of pyramids, 
with the points appioximately V 2 inch 
apait. Chip the surface of the concrete 
with this hammei. I he flooi will then 
likely be lough enough to obviate the 
danger of slipping and it will be unneces- 
sary to add a top coating 

If your flooi has a giade 01 use ot moie 
than c ne inch in six feet and it is deemed 
necessary to legiade it, fust toughen the 
surface as above indicated I hen give 
the floor a thoiough sweeping or washing, 
so as to get ofF all the particles of chipped 
concrete. Aftei this wash the floor with 
clear cement and water. While this is still 
damp, apply a 1 2 mixture, that is, 1 
part of cement to 2 parts of good clean 
sand. This coat should be at least one 
inch thick in the thinnest place and the 
sides as much thicker as is necessary in 
order to bring the floor up to the required 
grade. While this coat is still soft, brush 
it with a coarse, stifF brush or broom so 
as to make a rough surface. 
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How can concrete be made to knit together 
firmly when the work is done at different 
times? 

It is always best to arrange to have the 
surface or finishing coat of concrete placed 
before the other concrete has fully set; 
then there will be no trouble about get- 
ting a good bond. However, when it is 
necessary that a facing or extra coat of 
concrete be added, after the completion 
of the other work, the surface on the old 
concrete should be thoroughly cleaned 
using for this purpose a solution of one part 
muriatic acid to three or four of water. Let 
this wash stay on the surface until the 
concrete has been etched away enough to 
expose the rough aggregate In this way, 
the new concrete will have something on 
which to get a grip Before applying the 
fresh concrete, flush off the rough suiface 
of the old concrete with clean water so as 
to remove the acid thoroughly and keep 
the surface thoroughly wet until the new 
concrete is applied. For such work, a mix 
of one part cement and two of sand will 
give the best results. 

Often , when I am trying to get a nice , smooth 
waif 1 find that pockets have been left 
in the concrete , and this makes the sur- 
face look unsightly when the forms are 
taken away. How can this be remedied? 

The best way to lemedy this fault is 
while the concrete is being placed In the 
first place, the mixture should be mushy 
enough to pack down solidly and care 
should be taken to see that the largei 
stone used in the work is mixed well up 
with the smaller. But even when this is 
done, it is best at frequent stages of the 
woik, to take a spade or othei flat tool, 
and woik this down between the fresh 
concrete and the outer form This will 

shove the larger stone away from the 
extreme edge and peimit the fine matenal 
to work outward It fuithermore aids in 



making your concrete more dense, which 
is very important where the wall is ex- 
pected to repel water. 

What is the best way of preventing cracks in 

pavements and driveways? 

Probably ninety per cent of all cracks 
in pavements and driveways are caused 
by the action of frost The remedy is a 
deep, well laid and well diained subbase 
composed of material such as cinders or 
ashes that will not expand in freezing 

Cracks come frequently from the neglect 
to provide for expansron and conttactron. 
Concrete that is exposed to heat and cold 
is subject to a certain amount of contr ac- 
tion and expansion The expansion joint 
should not be a mere ornamental line on 
the suiface but should extend down through 
the slab Some contractors provide for this 
by first laying only every other slab When 
the first slabs are hard, the empty spaces 
are filled 

Fine or “hair” cracks are usually caused 
by too much fine sand or by excessive 
troweling before the cement has taken its 
initial set, the troweling brings the cement 
and fine material to the suiface. Give the 
cement time for the initial set before begin- 
ning the final troweling Hair cracks do 
not extend deep and do not ruin the walk 
but mar its appearance 




A few months ago I put a cement cellar wall 
in a house that 1 was building at that 
time During the last week we have had 
some heavy tains and the water has leaked 
in Is this the fault of the cement or poor 
mixing? 

Your concrete was probably lacking in 
density. 

Numerous tests by various scientific 
bodies as well as b\ the Bureau of Stand- 
ards of the U S. Government have shown 
that the best way to secure a waterproof 
concrete is so to grade your aggregates 
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as to secure the densest possible conciete. 
By this is meant, use stone and sand, the 
particles of which are varied in size so that 
the spaces between them when they are 
mixed together will be a minimum. A con- 
crete made of aggregates graded in this way 
in which sufficient water is used to make a 
mushy mass and which, when placed in the 
forms, is w r ell tamped and spaded, will 
generally be waterproof, that is, unless the 
wall is thin. By spading is meant shoving 
a thin, sharp-edged tool down between the 
concrete and the forms and also shoving it 
down into the center of the mass while it is 
being placed. This forces the larger stones 
back from the face of the concrete, and 
allows a mixture of rich grout to come to 
the exposed surface of the work, and releases 
bubbles of air in the center of the mass that 
w 7 ould otherwise leave hollow spaces. Addi- 
tional densitv can be secured by painting 
the surface of the concrete. (See page 34.) 

It is very difficult, where a wall has 
already been built and found to be porous, 
to correct the trouble from the inside It 
can be done by building an extra 4-inch 
wall with an open space of from 1 to 1J6 
inches between that and the old wall and 
providing a way for the water to flow out 
from this space into a drain; or by apply- 
ing pitch and felt and an extra wall or 
layer of dense concrete, but by this method 
the floor must be a continuous, dense slab 
of concrete, otherwise the water will find 
its w ay under the floor and come up through 
that. Correction from the inside is trouble- 
some and costly. It is better to get at the 
leak from the outside and by the applica- 
tion of tar and felt, a waterproofing com- 
pound or by a supplemental wall or mass of 
dense concrete on the outside, to keep the 
w ater away from the porous w all. As a mat- 
ter of precaution, a drain should also be laid. 





What is a simple rule for determining the 

amount of cement required bx a certain ng 
proportion? 



The following rule is one used by some 
contractors in getting a quick, general 
estimate of the cement requited: Divide 

the total of the figures lepresenting the 
proportions into 11 and use the result as 
the number of barrels of cement needed 
for a cubic yaid of conciete To illustrate: 

The proportions aie 1:3 6, the total of 10 
divided into 11 gives 1 1-10 as the number 
of barrels of cement requited foi each cubic 
yard of the volume to be filled. This rule 
gives approximately coirect results 

During September , when we had some very 
cool nights , some concrete that I had in 
forms looked as if it were not going to set 
at all. I complained about the cement 
but let the forms stay and a week later 
the concrete was as hard as a rock. 

Can you explain this? I am sure the 
concrete did not freeze much , if any . 

The following extract from the Engineer- 
ing News answers this question well: 

“The fact is that while most con- 
structors realize that concrete will not 
set in freezing weather, many do not 
appreciate that from 45° F. dowm to 
freezing there is a definite slowing up of 
the setting, which is actually more dan- 
gerous than a complete failure to set. 

Anyone ought to be able to recognize a 
frozen concrete, it takes a much higher 
degree of skill to determine a working- 
strength set. 

‘During the later fall, in most parts 
of this country, night temperatures will 
be hovering around freezing, although in \ 
the daytime artificial heating of the con- 
crete will rarely be required. In con- 
sequence, much concrete from which 
normally the centers could be removed in 
two or three weeks, will be so retarded in 
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set as to be dangerously neai failuie, unless 
supported foi a week or two weeks beyond 
the standaid period If the discoui aging 
records of all the autumns of the last ten 
years are not to be repeated, every man re- 
sponsible foi 
the laying of 
reinforced 
concrete will 
study his ther- 
mometei dur- 
ing October 
and Novem- 
ber and be 
quick to piotect his forms when the temper- 
ature gets into the forties ” 

I intend to put a cement floor in a small 
power house in which will he installed a 
gasoline engine that will he used for 
pumping , running cream separator , etc 
How can I lay the floor so as to provide 
for bolting the engine down firmly? 

There are two ways of doing this 
one is to anchoi pieces of haid wood, say 
4 in. x 4 in timber in your concrete in the 
manner shown in Fig 1, where the timbei 
is set flush with the floor and is counter- 
sunk for a nut and washer 



The othei would be to set the anchoi 
bolts in the conciete permanently (see 
Fig 2). This can be done by making a 
wooden template of the base of the en- 
gine (a frame that will accurately locate 

all bolts and 
suspend them 
in position) ; 
place thistem- 
pl ate in the 
position de- 
sired and fix 
the anchor 
bolts in the 
template at a proper distance above the floor. 

If the cement floor is alieady laid and 
you desne to anchor a gasoline engine to 
it, holes can be dulled in the concrete, as 
lllustiated by Fig 3, and anchor bolts 
securely fastened by lead, melted sulphur, 
or a nch cement grout. These holes can 
be dulled with an oidinaiy hand dull such 
as is used foi dulling rock. Be suie the 
holes aie dulled deep enough to give you a 
secure fastening foi the engine, then place 
the bolts in the holes so that they extend 
at a pi opei distance above the floor, and 
doui lead, melted sulphur or nch giout 
(“soupy” cement mixture) around them. 




FIG. 1 
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CARD No. I 



IF YOU HAVEN'T THE SERVICE SHEETS 
SIGN AND MAIL THIS CARD 



1 



ALPHA PORTLAND CEMENT CO. 

Easton, Penna. 

I am planning to build 

Please send me the ALPHA SERVICE SHEETS giving building aids on the subjects checked 
below: 



Homes 

Sidewalks 

Cement Roads 

Bridges and Culverts 

Foundation and Hatchway 

Gutter and Curb 

Storage Cellar 

Small Warehouses 

Spring House 

Cement Blocks 

Porch and Steps 



Small Dam 
Milk House 
Ice House 
Manure Pit 
Septic Tank 
Oil Storage Tank 
Water Tanks 
Tennis Court 
Inclosure Walls 
Retaining Walls 
Barn and Silo 



Public Comfort Stations 

Corn Crib 

Poultry House 

Smoke House 

Hog House 

Dipping Vat 

Piers for Small Boats 

Garden Furniture 

Trimstone, Facades, etc. 

Bulk Cement 

Hotbed 



Greenhouse 
Coal Pocket 
Fence Posts 
Sills and Lintels 
Garages and Runways 
Cement Stucco 
Cement Chimneys and 
Fireplaces 

Cold Weather Concreting 
Warm Weather Concreting 
Watering Trough 



Name 



Address 



Get the ALPHA SERVICE SHEETS 



The ALPHA SERVICE SHEETS are now available on the subjects 
named on these mailing cards. In issuing these Service Sheets it is 
not our desire to supplant the architect or the contractor, but rather 
to supply fundamental information that will be helpful in suggesting 
new, better and more lasting ways of building. 



CARD No. 1 

If you have not already received ALPHA 
BLUEPRINT SERVICE SHEETS re- 
lating to the improvements you are 
now planning, ask your dealer for 
them — or, if you prefer, check the sub- 
jects which interest you on Card No. 1, 
sign your name and address and mail 
it to us at once. We will send you, 
postpaid, the information asked for. 



CARD No. 2 

If you have a neighbor who is thinking 
of building anything named on the list 
below, hand him Card No. 2. With it 
he can send for a free copy of our book 
“ALPHA CEMENT— How to Use It” 
and Service Sheets that will help him 
to build the improvements he con- 
templates. You surely know of some- 
one who will be glad to get this valuable 
aid. He will thank you for the hint. 



HAND THIS CARD TO A NEIGHBOR 
IF HE IS PLANNING CEMENT WORK 



ALPHA PORTLAND CEMENT CO. 

Easton, Penna. 

This card was given to me by.. 



I am planning to build ... 

Please send me a copy of the book “ALPHA CEMENT — How to Use It’* and the ALPHA 
Service Sheets showing how to construct the improvements I have checked below : 



Homes 

Sidewalks 

Cement Roads 

Bridges and Culverts 

Foundation and Hatchway 

Gutter and Curb 

Storage Cellar 

Small Warehouses 

Spring House 

Cement Blocks 

Porch and Steps 



Small Dam 
Milk House 
Ice House 
Manure Pit 
Septic Tank 
Oil Storage Tank 
Water Tanks 
Tennis Court 
Inclosure Walls 
Retaining Walls 
Barn and Silo 



Public Comfort Stations 

Corn Crib 

Poultry House 

Smoke House 

Hog House 

Dipping Vat 

Piers for Small Boats 

Garden Furniture 

Trimstone, Facades, etc. 

Bulk Cement 

Hotbed 



Greenhouse 
Coal Pocket 
Fence Posts 
Sills and Lintels 
Garages and Runways 
Cement Stucco 
Cement Chimneys and 
Fireplaces 

Cold Weather Concreting 
Warm Weather Concreting 
Watering Trough 



Name 





Address 




Easton, Pa 
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TRADE MARK RECI5TERED 

94 LBS NET 21014 








* > ' 










X 











YJ Wj 










MM 

f \ 





